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PURPOSE: To provide a compd. having an internal lactam ring 
useful for the inhibition of HIV protease, the prevention or 
treatment of HIV infection and the treatment of AIDS. 
CONSTITUTION: The compd. of formula I {A is trityl, H, C0-R1 
(R1 is H, an alkyi, aryl, fluorenyl, etc.), phthaloyi, etc.; B does 
not exist or is formula II [Z is O. S. NH; R9 is H, 0R1 1, SR1 1 or 
N(R11)2 (R1 1 is H, aryl, 5- to 6-membered heterocycle, etc.), 
etc.]; G is formula III [Q is formula IV. formula V (R13 is H, an 
alkyi or arbm. heterocycle); J is R14, formula VI [R14 is H, an 
alkyi, (CH2CH20)nCH3 ((n) is 0 to 5). etc.; R17 is H. an aryl, 
heterocycle, etc.)]} or its salt; for example, the (N')-[4(S). 2(R)- 
(3,4-dihydro-1 H-2- benzoxothiopyranyl)]-3(S)-[3(S)-(3(S)- 
tetrahydrofuranoxycarbonyl-amino)-2(S)- hydroxy-4- 
(cyclohexyl)butyl]-3(S))-(phenylmethyl)-pyrrolidin-2-one of 
formula VII. 
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* NOTICES * 

iTPO and NCXPl are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Formula: A-B-G-J The inside of I[type and A are 1 trityl.; 

2) Hydrogen; 

3) 

[Formula 1] 
o 




F which adjoined hydrogen and b carbonyl carbon, (Here, Rl is a) C 1-4 permuted or more by one of the 
halogens which are CI, Br, and I Alkyl, c) One or more iC 1-4 Alkyl and iiC 1-3 Alkoxy ** iii A halo, iv 
nitroglycerine, v acetoxy, vi dimethylamino carbonyl, vii Phenyl and viiiC 1-3 Alkoxy carbonyl, Or it 
permuted by ix hydroxy **, un-permuting Or aryl, d fluorenyl, e) One or more iC 1-4 Alkyl and iiC 1-3 
Alkoxy ** iii A halo, iv nitroglycerine, v acetoxy, vi dimethylamino carbonyl, vii Phenyl and viiiC 1-3 
Alkoxy carbonyl. Or it permuted by ix hydroxy **, un-permuting Or 5 - 7 member heterocycle, f) Indore, 
quinolyl, naphthyl, a benzofuril, or 4-oxo— benzopyranyl, g) One or more iC 1-4 Alkyl and iiC 1-3 Alkoxy 
** iii A halo, iv nitroglycerine, v acetoxy, vi dimethylamino carbonyl, and vii Phenyl and viiiC 1-3 Or it 
permuted by alkoxy carbonyl or ix hydroxy **, it is non-permuted 5-7 member cycloalkyl radical.; 
4) One or more aC 1-4 Alkyl, b halo, c hydroxy **d nitroglycerine, and eC 1-3 Alkoxy **fC 1-3 Alkoxy 
carbonyl and g cyano **h 
[Formula 2] 
O 

II 

(here, R is H or CI -4 alkyl) and phthloyl; by which it comes out and it is not permuted [ the aromatic series 

ring was permuted or ] 

5) 

[Formula 3] 

0 

2 ' " 
R^ -C-O-C- 



H, i halo beyond bl **, (Here, R2, R3, and R4 become independent, and are a) ii) ~ alkyl S02- and iii aryl 
S02- it came out and permuted — or non-permuted C 1-6 alkyl ~ c) One or more iC 1-4 Alkyl and iiC 1-3 
Alkoxy ** iii A halo, iv nitroglycerine, v acetoxy, vi dimethylamino carbonyl, vii Phenyl and viiiC 1-3 
Alkoxy carbonyl, Or it came out and permuted, un-permuting Aryl, d fluorenyl, and eR2, R3 And R4 
becoming independent — joining together — a monocycle, two rings, or a 3 ring system — you may form — 
this ring system — three to CIO cycloalkyl — it is — C 1-4 f pyridyl which may be permuted by alkyl, a furil, 
or 5 - 7 member heterocycle like benzoisoxazolyl ~ it comes out — ; 
6) 

[Formula 4] 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi ejje?u=http%3A%2F%2Fwww4.ipdl.ncipi.... 3/17/2006 



JP,05-279329,A [CLAIMS] 



Page 2 of 11 



H 0 

5 ' " 
r!) _c-0-C- 

(Here, R5 and R6 are a) C 1-4 It is alkyl and b aryl or is cR5. R6 5 - 7 member heterocycle is formed 

unitedly.; 

7) 

[Formula 5] 

O 

7 " 
R' -SO2 NH-C- 

(Here, R7 is one or more a) C 1 -4 Alkyl, b halo, c nitroglycerine, and dC 1 -3 It is non-permuted aryl or it 

permuted by alkoxy **.; 

8) 

[Formula 6] 
-S- 

(Here, m is 0-2 and R8 is a) R7 or b trityl of the above-mentioned definition — it comes out — ; 
9) 

[Formula ^ 

or [ that are (here, X is O, S, or NH and R7 is as the above-mentioned definition), and;B does not exist 
independently ] ~ or [R)rmula 8] 




Come out, it is and;G is [Formula 9], 
Z 




.9 



(Here, Z is O, S, orNH and Q is [Formula 10].) 
H H 

I I 

-C CH, - -C CH„ - 

I I 
OH NHR^^ 

Come out, and it is and is R9. It is 1 hydrogen and 2 independently. 
[Formula 1 1] 
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R 



10 -1 



C-- 

I 

10 



R 



— I a 



--R 



11 



3) -ORl 1, 4-N (Rl 1)2, and 5C 1-4 Alkylene - It is Rl 1 or 6-S (Rl 1) (here), n is 0-5, RIO becomes 
independent, and they are a hydrogen and b hydroxy ** or cC 1-4. It is alkyl. Rl 1 a) Hydrogen, i halo 
beyond bl **, ii hydroxy **iii-NH2, -N02, -NHR or -NR2 (here, R is H or C 1-4 it is alkyl), and ivC 1-4 
Alkyl and vC 1-3 Alkoxy **vi-COOR and vii 
[Formula 12] 
0 

II 

-C-NR„ , 



viii) -CH2 NR2, ix 
[Formula 13] 

O 

II 

-CH, NHCR^ 



x) CN, xiCF3, and xii 

[Formula 14] 
o 

II 

-NHCR. 

xiii) Aryl C 1-3 Alkoxy **xiv [Formula 15] permuted by the amine or quaternary amine of aryl, xv-NRS02 
R, xvi-OP (O) (ORx)2 (here, Rx is H or aryl), and one or more xvii(s) 
O 

II 

-R12 of the definition with the xviii following ~ it came out and permuted ~ or non-permuted C ~ six to 10 
aryl c) It is 5 or 6 member heterocycle which contains the hetero atom chosen from N, O, or S to three 
pieces, any of heterocycle ~ one or more i halos, ii hydroxy **iii-NH2, -NHR, and -NR2ivC 1-4 Alkyl and 
vC 1-3 Alkoxy **vi-COOR and vii 
[Formula 16] 
O 

II 

-C-NR„ , 



viii) -CH2 NR2, ix 

[Formula 17] 
o 

II 

-NHCRx 



x) -CN, xiCF3, xii-NHS02 R, and xiii- [Formula 18] permuted by the amine or quaternary amine of OP (O) 
(ORx)2 (here, Rx is H or aryl) and one or more xiv(s) 
O 

II 

xv) -R12 and i hydroxy **iiC 1-4 beyond dl ** which may come out and permute or may not be permuted 
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Alkyl, iii-NH2, -NHR, -NR2, and iv 
[Formula 19] 

NH 



-NHCH^ 



V) 

[Formula 20] 
II 

-COR, 

vi) -SR or aryl thio, xi-S02 NHR, and vii C 1-4 Alkyl sulfonylamino or aryl sulfonylamino, viii-CONHR, ix 

[Formula 21] 
O 

II 

-NHCRx 

x) -OR and xi aryl C 1-3 alkoxy **xii aryl or the aryl permuted by xiii R12 — it came out and permuted ~ or 
non-permuted C 1-6 Alkyl or C 1-6 The alkenyl and i hydroxy **iiC 1-4 beyond el ** Alkyl, iii-NH2, - 
NHR, -NHR2, and iv 

[Formula 22] 

NH 

II 

-NH-CH, 
V) 

[Formula 23] 
o 

II 

-CORv 

vi) -SR, vii-S02 NH2, viii alkyl sulfonylamino or aryl sulfonylamino, ix-CONHR, x 
[Formula 24] 

11 

-NHCR, 

xi) -R12 ~ it came out and permuted ~ or non-permuted C 3-7 cycloalkyl, fS - 7 member ring, or a 7 - 10 

member 2 ring type ring — it is — saturation — or — unsaturated ~ the ring — one or more i halos and ii- OR 

(here, R is H or C 1-4 it is alkyl) and iii 

[Formula 25] 
O 

11 

-CORx 
iv) 

[Formula 26] 
O 

II 

-C-NRg > 

v) -CH2 NR2 and vi-S02 NR2 Or -S(0) yR (here, y is 0, 1, or 2), vii-NR2, viii 
[Formula 27] 

II 

-NHCRx 

ix) C 1-4 Alkyl, x phenyl, xi-CF3, and xii 
[Formula 28] 
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R 

I 

-N-SO, R^ ^tUt 



xiii) -R12 and R12 which come out and permute or has not been permuted a) -X-(CH2) m--XR13 (X is -0-, 

-S-, orNR independently, m is 2-5 here, and R13 becomes independent hydrogen) Or iCl-6 alkoxy **(b)- 

OH and (c)-NR2 (here) Alkyl and (a) C 1-3 of one or more ii(s) R ~ hydrogen or C 1-4 it is alkyl ~ C 1-6 

come out of and permuted alkyl — the (a) CI -4 alkyl of one or more iii(s), or (b)-NR2 — it came out and 

permuted ~ or non-permuted aromatic series heterocycle — it comes out — b-X-(CH2) m-NR 13R13 (here) 

even when R13 is the same ~ differing — **** — moreover — together — joining together — (a)-NR, (b)-O-, 

and (c)-S- (d), 

[Formula 29] 
O 

II 

-S-. 

(e) c-(CH2) q~NR 13R13 (here) which forms 5 which contains to two the hetero atom of the addition 
chosen from -S02- - 7 member heterocycle q is 1-5 and R13 is as the above-mentioned definition ~ it is ~ it 
is -;J 1) R14(here, R14 is a) H and i-NR2 beyond bl **, ii) -OR and iii-NHS02 C 1-4 Alkyl and iv-NHS02 
Aryl or NHS02 (dialkyl-amino aryl), V-CH2 OR, and vi-C 1-4 Alkyl and vii 

[Formula 30] 
o 
II 

-COR, 



viii) 

[Formula 31] 
O 

II 

-CNRo X 



[Formula 32] 
ix) -in5^NR2; -NH^NR2 



0 \n 



xi ) -NSO2CH3 , 

xii) "^'^^Y ^^^^^ * 

xiii) -NR3+A- (here, A- expresses a counter ion), xiv-NR 15R16 (it is here) it is the Cl-5 alkyl which they 
may differ even if R15 and R16 are the same, and joins together together directly, and forms 5-7 member 
heterocycle ~ xv aryl, xvi-CHO, and xvii-OP (O) (ORx)2 (it is here) Rx is [Formula 33] permuted by the 
amine ot quaternary amine of one or more xvii(s) or it was H or aryl. 

II 

-0-C-Cj_^ TJ\^^J}/^ 

it came out and permuted ~ or non-permuted C 1-6 Alkyl and c-(CH2 CH2 O) nCH3 or -(CH2 CH2 O) nH 
- it comes out ~; 

2) 

[Formula 34] 



http://www4Jpdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F 3/17/2006 



JP,05-279329,A [CLAIMS] 



Page 6 of 1 1 



R 
I 

C 



n -1 



14 



17 



(Here, R14 and n are as the above-mentioned definition, and R17 is a) hydrogen, i halo beyond bl **, and 
ii- OR (it is here and R is H or C 1 -4 it is alkyl) and iii 
[Formula 35] 

II 

-CORv 



iv) 

[Formula 36] 
O 

II 

-CNRg ^ 

v) -CH2 NR2, vi-S02 NR2, vii-NR2 2, viii 

[Formula 37] 
-NHCR^ 
II 

o 

xi) C 1-4 Alkyl, x phenyl, xi-CF3, and xii 
[Formula 38] 
R 

I 

-N-SOj Rx 

xiii) -C 1-4 Alkyl - [Formula 39] permuted by the amine or quaternary amine of NR2, xiv-OP (O) (ORx)2 
(here, Rx is H or aryl), or one or more xv(s) 
O 



-0-C-Cj_^ T^Iz+^K 



it came out and permuted ~ or non-permuted aryl, i halo beyond cl **, and ii- OR (here, R is H, Cl-4 alkyl, 
or C 1-4 it is the alkenyl) and iii 
[Formula 40] 

II 

-COR^ 



iv) 

[Formula 41] 
O 



-CNR2 



v) -CH2 NR2, vi-S02 NR2, vii-NR2, viii 

[Formula 42] 
o 

II 

-NHCR, 

xi) Cl-4 Alkyl, x phenyl, xi-CF3, and xii 
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[Formula 43] 
R 

I 

-N-SOg 

xiii) Phenyl C 1 -4 [Formula 44] permuted by the amine or quaternary amine of alkyl, xiv-OP (O) (ORx)2 
(here, Rx is H or aryl), or one or more xv(s) 
O 

II 

-0-C-Cj_^ T/l'^tW 

it came out and permuted — or non-permuted heterocycle, d5 - 7 member ring, or a 7 - 10 member 2 ring 
type ring — it is — saturation — or ~ unsaturated — the ring ~ one or more i halos and ii- OR (here, R is H or 
C 1 -4 it is alkyl) and iii 
[Formula 45] 

II 

-COR. 



iv) 

[Formula 46] 
-CNRg > 



v) -CH2 NR2, vi-S02 NR2, vii-NR2, viii 

[Formula 47] 
o 

II 

-NHCRx 

xi) C 1-4 Alkyl, x phenyl, xi-CF3, and xii 
[Formula 48] 
R 

! 

-N-SO2 Rx 

xiii ~) - OP — (~ O — ) (ORx) ~ two (here, Rx is H or aryl) — or ~ xiv — one — a ** — more than — an amine 
~ quaternary amine ~ or - OP ~ (~ O — ) (ORx) ~ two ~ permuting ~ having had ~ [Formula 49] 
0 



xv) 

[Formula 50] 
O 

II 

0CO-((CH2),O)„-R 

it may come out and pemiute or you may not pemiute ~ it comes out — it is — the salt which may be 
pemiitted on the compound of], or physic. 

[Claim 2] The compound according to claim 1 whose Z B exists independently once and is O. 
[Claim 3] Q is [Formula 51]. 
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H 

I 

-C CH, - 

I ^ 
OH 

It comes out and is a certain compound according to claim 2. 

[Claim 4] The compound according to claim 1 with which B does not exist. 

[Claim 5] Q is [Formula 52]. 



-C CH, - 

I ^ 
OH 



It comes out and is a certain compound according to claim 4. 
[Claim 6] G is [Formula 53]. 




It comes out and is a certain compound according to claim 1 . 
[Claim 7] G is [Formula 54]. 




It comes out, and it is, and B does not exist, it exists only at once, and J is [Formula 55]. 




It comes out and is a certain compound according to claim 1 . 
[Claim 8] A is [Formula 56]. 

0 




Come out, it is and G is [Formula 57]. 




Or it comes out, and it is and B does not exist, it exists only at once and J is [Formula 58]. 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.ncipi.... 3/17/2006 



JP,05-279329,A [CLAIMS] 



Page 9 of 1 1 



-+-C--+R 



It comes out and is a certain compound according to claim 1 . 
[Claim 9] A is [Formula 59]. 



R' — C- 

Come out, it is and G is [Formula 60]. 
OH R' 



Or it comes out, and it is and B does not exist, it exists only at once and J is [Formula 61]. 
d17 



c- 



R 



14 



It comes out and is a certain compound according to claim 1 . 

[Claim 10] N'-[4 (RS) - (3 4-dihydro-lH-2-benzothio pyranyl sulfoxide)] - three - (- S -) - [-- three - (- S 
-) - (1 and 1 -dimethylethoxy carbonyl) (amino) - two — (— S -) - hydroxy one - four - phenyl — butyl -] - 
three -- (- S --) - (phenylmethyl) - a pyrrolidine - two - ON ~; - N'-[4 (R) - (3 4-dihydro-lH-2-benzothio 
pyranyl sulfone)] - three -- (-- S -) - [- three -- (- S -) - (1 and 1 -dimethylethoxy carbonyl) (amino) - two - 

- (- S -) - hydroxy one - four - phenyl - butyl -] - three - (- S -) - (phenylmethyl) - a pyrrolidine - two - 
ON --; - N'-[4 (S) - (3 4-dihydro-lH-2-benzothio pyranyl sulfone)] - three - (- S -) - [- three - (- S -) - 
(3(S)-tetrahydro hula NOKISHI carbonylamino) - two -- (- S — ) - hydroxy one - four - phenyl ~ butyl -] - 
three (-- S -) - (phenylmethyl) - a pyrrolidine - two - ON - N*-[4 (RS) - (3, 4-dihydro-lH-2-benzothio 
pyranyl)] -3 (S) -[3 (S) - () Amino -2 (1 and 1 -dimethylethoxy carbonyl) (S) - hydroxy-4-cyclohexyl butyl]- 

3 (S) - N*-[4(RS)-(3, 4-dihydro-lH-2-benzothio pyranyl)] -3(S)-[3(S)-(1[ 1 and ] -dimethylethoxy 
carbonylamino) -2(S)-'hydroxy-4- (4-hydroxy phenylmethyl)-pyrrolidine-2-ON; - (Cyclohexyl) Butyl] -3 
(S) - (phenylmethyl) - pyrrolidine-2-ON; N'-[4 (S) - ]-3(S)-[3(S)-(3(S)-tetrahydro hula NOKISHI 
carbonylamino)-2(S)-hydroxy-4-(cyclohexyl) butyl] -3(S)- (3 4-dihydro-lH-2-benzothio pyranyl sulfide) 
(phenylmethyl) - pyrrolidine-2-ON; - N'-[4 (R) - ]-[3(S)-(3(S)-tetrahydro hula NOKISHI carbonylamino)-2 
(S)-hydroxy-4-(phenyl)-butyl]-3(S)-(phenylmethyl)-pyrrolidinone; N'-[4 (3 4-dihydro-lH-2-benzothio 
pyranyl sulfide) (RS) - (3, 4-dihydro- 1 H-2-benzothio pyranyl)] -3 (S) -[3 (S) - (1 and 1 -dimethylethoxy 
carbonylamino)-2 (S) - hydroxy-4- (Cyclohexyl) - butyl]-3 (S) -()()[ 4-] () [ 2-] (4-morpholino)-ethoxy 
phenyl methyl-pyrrolidine-2-ON; N'-[4(R)-(cis- (3-hydroxy-l-indanyl))]-3(S)-[3(S)-(3(S)-tetrahydro hula 
NOKISHI carbonylamino)-2 (S) - hydroxy-4-phenyl butyl]-3(S)-(phenylmethyl)-pyrrolidine-2-ON; - N*-[- 

4 (S) - 2 (R) - (3 4-dihydro- lH-2-benzooxo-thio pyranyl)] - three - (- S ~) - [- three - (- S ~) - (3(S)- 
tetrahydro hula NOKISHI carbonylamino) - two - (- S -) - hydroxy one - four - (cyclohexyl) - butyl — ] - 
three - (- S -) - (phenylmethyl) - a pyrrolidine - two - ON — N ~ ' - [— one - hydroxy one - three - 
methyl - two - cyclopentyl -] - three - (- S ~) - [- three - (- S -) - (1 and 1 -dimethylethoxy 
carbonylamino) - two -- (— S — ) - hydroxy one - four - phenyl — butyl — ] - three — (— S — ) - (phenylmethyl) 

- a pyrrolidine - two - ON -; - N'-[- (4S)- (3, 4-dihydro- lH-2-benzothio pyranyl)] -3 (S) -[3 (S) -(3(S)- 
tetrahydrofiiranyl oxy carbonyl amino)-2(S)-hydroxy-4-(cyclohexyl) butyl]-3(S)-(4-(2-(4-morpholino) 
ethoxy) phenyl) (methyl)-pyrrolidine-2-ON; - N'-[(4S) - (2S)- ]-3(S)-[3(S)-(3(S)-tetrahydroftiranyl oxy 
carbonyl amino)-2(S)-hydroxy-4-(cyclohexyl)-butyl] -3(S)- (3 4-dihydro- 1 H-2-benzooxo-thio pyranyl) (4- 
hydroxy-phenylmethyl)-pyrrolidine-2-ON; N'-[(4S), (2RS)- ]-3(S)-[3(S)-(3(S)-tetrahydrofuranyl oxy 
carbonyl amino)-2(S)-hydroxy-4-(cyclohexyl)-butyl] -3(8)- (3 4-dihydro- lH-2-benzooxo-thio pyranyl) () () 
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[ 4-] 0 [ 2-] Ethoxy phenyl methyl-pyrrolidine-2-ON; N'-[l-hydroxy-3-methyl-2-cyclopentyI]-3(S)-[3(S)-(3 
(S)-tetrahydrofuranyl oxy carbonyl amino)-2 (4-morpholino) (S) - hydroxy-4-phenyl butyl]-3 (S) - 
(phenylmethyl) - pyrrolidine-2-ON; - N'-[2 (S) - isopropyl ethanol]-3 (S) -[3 (S) - () [ 3] (S) - tetrahydro 
hula NOKISHI carbonylamino -2 (S) - hydroxy-4- (Phenyl) Butyl] -3 (S) - (phenylmethyl) - pyrrolidine-2- 
ON; -- N'-[-- (5S, rS)- () [ 2-] Ethyl-dihydrofuran-2- (Methyl) (3H)-on-IRU] -3 (S) -[3 (S) -[N- () [ 3] (S) - 
tetrahydro hula NOKISHI carbonyl-amino]-2 (S) - hydroxy-4- (Phenyl) butyl ~]-3(S)-phenylmethyl- 
pyrrolidine-2-ON; -- N'-[2(S)-isopropyl ethanol]-3(S)-[3(S)-[N-(4(R)-hydroxy-3(S)-tetrahydro hula 
NOKISHI carbonyl) amino]-2 (S) - hydroxy-4-phenyl butyl]-3 (S) - phenylmethyl-pyrrolidine-2-ON; ~ N'- 
[1 (R) - hydroxy - 3 (R) - methyl-2-cyclopentyl]-3 (S) -[3 (S) -[N- Q [ 3] (S) - tetrahydro hula NOKISHI 
carbonyl amino]-2 (S) - hydroxy-4-phenyl butyl]-3 (S) - phenylmethyl-pyrrolidine-2-ON; ~ N'-[l (R) - 
hydroxy - 3 (R) - methyl-2-cyclopentyl]-3 (S) -[3 (S) -[N- () [ 3] (S) - tetrahydro hula NOKISHI carbonyl 
amino]-2 (S) - hydroxy-4- (Cyclohexyl) Butyl] -3 (S) - () () [ 4-] () [ 2-] (Dimethylamino) ethoxy phenyl 
methyl-pyrrolidine-2-ON; - N*-[l(R)-hydroxy-3(R)-methyl-2-cyclopentyl]-3(S)-[~ 3(S)-[N-(3(S)- 
tetrahydro hula NOKISHI carbonyl) amino]-2 (S) - hydroxy-4- (Cyclohexyl) Butyl] -3 (S) -()()[ 4-] () [ 2-] 
(4-morpholino) ethoxy phenyl methyl-pyrrolidine-2-ON; ~ N'-[l(R)-hydroxy-3(R)-methyl-2-cyclopentyl]-3 
(S)-[~ 3(S)-[N-(3(S)-tetrahydro hula NOKISHI carbonyl) amino]-2 (S) - hydroxy-4- (Cyclohexyl) Butyl] -3 
(S) - 0 0 [ 4-] 0 [ 2-] 3, 6, and 9 ~ 12-tetra-oxatridecyloxy phenyl methyl-pyrrolidine-2-ON; ~ N'-[1(R)- 
hydroxy-3(R)-methyl-2-cyclopentyl]-3(S)-[~ 3(S)-[(N-(benzyloxycarbonyl)-L-BARINIRU) amino]-2 (S) - 
hydroxy-4-phenyl butyl]-3 (S) - phenylmethyl-pyrrolidine-2-ON; ~ N'-[l (R) - hydroxy - 3 (R) - methyl-2- 
cyclopentyl]-3 (S) -[3 (S) -[ () [ N-] (2-quinolyl carbonyl)-L-BARINIRU amino] -2 (S) - hydroxy-4-phenyl 
butyl]-3 (S) - phenylmethyl-pyrrolidine-2-ON; ~ N'-[l (R) - hydroxy - 3 (R) - methyl-2-cyclopentyl]-3 (S) - 
[3 (S) -[ 0 [ N-] (Benzyloxycarbonyl) -L-BARINIRU amino]-2 (S) - hydroxy-4- (Cyclohexyl) Butyl] -3 (S) 
-()()[ 4-] 0 [ 2-] (4-morpholino) ethoxy phenyl methyl-pyrrolidine-2-ON; ~ N'-[l(R)-hydroxy-3(R)- 
methyl-2-cyclopentyl]-3(S)-[~ 3(S)-[(N-(2-quinolyl carbonyl)-L-BARINIRU) amino]-2 (S) - hydroxy-4- 
(Cyclohexyl) Butyl] -3 (S) -()()[ 4-] () [ 2-] (4-morpholino) ethoxy phenyl methyl-pyrrolidine-2-ON; ~ N'- 
[ 1 (R)-hydroxy-3(R)-methyl-2-cyclopentyl]-3(S)-[~ 3(S)-[(N-(4-pyridyl carbonyl)-L-BARINIRU) amino]-2 
(S) - hydroxy-4-phenyl butyl]-3 (S) - phenylmethyl-pyrrolidine-2-ON; ~ N'-[l (R) - hydroxy - 3 (R) - 
methyl-2-cyclopentyl]-3 (S) -[3 (S) -[ () [ N-] (3-pyridyl carbonyl)-L-BARINIRU amino] -2 (S) - hydroxy- 
4-phenyl butyl]-3 (S) - phenylmethyl-pyrrolidine-2-ON; ~ N'-[l (R) - hydroxy - 3 (R) - methyl-2- 
cyclopentyl]-3 (S) -[3 (S) -[ () [ N-] (4-oxo~4H-l-benzopyran-2-carbonyl)-L-BARINIRU - amino]-2(S)- 
hydroxy-4-phenyl butyl ~]-3(S)-phenylmethyl-pyrrolidine-2-ON; — N'-[l(R)-hydroxy-3 (R) - methyl-2- 
cyclopentyl]-3 (S) -[3 (S) -[ () [ N-] (4-morpholino carbonyl)-L-BARINIRU amino] -2 (S) - hydroxy-4- 
phenyl butyl]-3 (S) - phenylmethyl-pyrrolidine-2-ON; - N'-[l (R) - hydroxy - 3 (R) - methyl-2- 
cyclopentyl]-3 (S) -[3 (S) -[[N- (3-pyridyl carbonyl)-L-BARINIRU amino] -2 (S) - hydroxy-4- (Cyclohexyl) 
Butyl] -3 (S) - 0 0 [ 4-] 0 [ 2-] [(N-(4 - oxo~4H-l-benzopyran-2-carbonyl)-L-BARINIRU) amino] 3(S)- 
amino (4-morpholino) ethoxy phenyl methyl-pyrrolidine-2-ON; ~ N'-[l(R)-hydroxy-3(R)-methyl-2- 
cyclopentyl]-3(S)-[- - 2 (S) - hydroxy-4- (Cyclohexyl) Butyl] -3 (S) -()()[ 4-] () [ 2-] Ethoxy phenyl 
methyl-pyrrolidine-2-ON; (4-morpholino) N'-[(5S) One'S- () [ 2-] Ethyl-dihydrofuran-2- (Methyl) (3H)-on- 
IRU] -3 (S) -[3 (S) -[ 0 [ N-] (4-oxo~4H-l-benzopyran-2-carbonyl)-L-BARINIRU amino]-2(S)-hydroxy-4- 
(cyclohexyl) butyl]-3(S)-(4-(2-(4-morpholino) ethoxy) phenyl) (methyl)-pyrrolidine-2-ON; - Or N'-[ (5S, 
rS)- 0 [ 2-] Ethyl-dihydrofuran-2- (Methyl) ON (~ three ~ H ~) - ON - IRU ~] - three ~ (~ S ~) - [~ 
three ~ (~ S ~) - [(N-(3-pyridyl carbonyl)-L-BARINIRU) ~ amino ~] - two ~ (~ S ~) - hydroxy one - four 

- (cyclohexyl) ~ butyl ~] - three — (~ S — ) - phenyl - methyl — a pyrrolidine - two - The salt or ester which 
comes out and may be permitted on a certain compound or its physic. 

[Claim 1 1] N'-[4(S), 2 (R) - ]-3(S)-[3(S)-(3(S)-tetrahydro hula NOKISHI carbonyl-amino)-2(S)-hydroxy-4- 
(cyclohexyl) butyl] -3(S)- (3 4-dihydro-lH-2-benzooxo-thio pyranyl) (phenylmethyl) - pyrrolidine-2-ON; ~ 
N'-[4 (S) - (3 4-dihydro-lH-2-benzothio pyranyl sulfone)] - three - (- S ~) - [~ three ~ (- S ~) - (3(S)- 
tetrahydro hula NOKISHI carbonyl-amino) - two ~ (— S — ) - hydroxy one - four - (phenyl butyl) — ] - three - 

- (- S -) - (phenylmethyl) - a pyrrolidine - two - ON -; - N'-[ (5S, I'S)- () [ 2-] Ethyl-dihydrofuran-2- 
(Methyl) (3H)-on-IRU] -3 (S) -[3 (S) -[ () [ N-] (3-PIRUJIRU carbonyl)-L-BARINIRU amino] -2 (S) - 
hydroxy-4- (Cyclohexyl) Butyl] -3 (S) - phenylmethyl-pyrrolidine-2-ON; - N'-[l (R) - hydroxy - 3 (R) - 
methyl-2-cyclopentyl]-3 (S) -[3 (S) -[ () [ N-] (3-pyridyl carbonyl)-L-BARINIRU amino] -2 (S) - hydroxy- 
4- (Cyclohexyl) Butyl] -3 (S) - () () [ 4-] () [ 2-] (4-morpholino) ethoxy phenyl methyl-pyrrolidine-2-ON; - 
N'-[l(R)-hydroxy-3(R)-methyl-2-cyclopentyl]-3(S)-[~3(S)-[(N-(4-morpholinocarbonyl)-L-BARINIRU) 
amino]-2 (S) - hydroxy-4-phenyl butyl]-3 (S) - phenylmethyl-pyrrolidine-2-ON; ~ N'-[l (R) - hydroxy - 3 
(R) - methyl-2-cyclopentyl]-3 (S) -[3 (S) -[ () [ N-] (4-oxo~4H-l-benzopyran-2-carbonyl)-L-BARINIRU ~ 
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amino]-2(S)-hydroxy-4-phenyl butyl -]-3(S)-phenylmethyl-pyiTolidine-2-ON; - N'-[l(R)-hydroxy-3 (R) - 
methyl-2-cyclopentyl]-3 (S) -[3 (S) -[N- 0 [ 3] (S) - tetrahydro hula NOKISHI carbonylamino]-2 (S) - 
hydroxy-4- (Cyclohexyl) Butyl] -3 (S) - () 0 [ 4-] 0 [ 2-] (4-morpholino) ethoxy phenyl methyl-pyrrolidine- 
2-ON; or N»- [(5S, I'S) - (2-(methyl) ethyl-dihydrofuran -2 -(3H)- ON) IRU]-3(S)-[3(S)-[N- () [ 3] (S) The 
salt or ester which may be permitted on the compound which is - tetrahydro hula NOKISHI carbonyl 
amino]-2(S)-hydroxy-4-(phenyl) butyl]-3(S)-phenylmethyl-pyrrolidine-2-ON, or its physic. 
[Claim 12] A physic constituent useful in order to check the HIV protease which contains in any 1 term of 
claims 1-11 of an effective dose the compound of a publication, and the support which may be permitted on 
physic. 

[Claim 13] Prevention or the therapy of the HIV infection which contains in any 1 term of claims 1-11 of an 
effective dose the compound of a publication, and the support which may be permitted on physic, AIDS, or 
a physic constituent useful for the therapy of ARC. 

[Claim 14] The inhibition approach of the HIV protease which includes medicating the mammals with the 
effective dose of a compound given in any 1 term of claims 1-11. 

[Claim 15] The therapy approach of prevention or the therapy of HIV infection, AIDS, or ARC which 
includes medicating the mammals with the effective dose of a compound given in any 1 term of claims 1-11, 



[Translation done.] 
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* NOTICES ♦ 

OPO and NCZPI are not responsible £or any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This application is related to 17763 of the Merck (Merck) case, 17763 1 A and 17764, 
17764IA, 17718, 17718IA and 17718IB(s), 18025, 18025IA,and 18166, 18206, 18207, 18208, 18255, 
18236, 18414 and 18380. 

[0002] This invention is the salt which may be permitted on the compound which checks the protease in 
which a code is carried out by the human immunodeficiency virus (HIV), or its physic, and relates to a 
compound effective in prevention of HIV infection, the therapy of HIV infection, and the therapy of the 
acquired immune deficiency syndrome (AIDS) by HIV infection, or its salt. This invention relates to use of 
this invention compound to the therapy of the viral infection by AIDS and HIV, and other drugs at the 
physic constituent and list containing said compound. 
[0003] 

[Description of the Prior Art] The retrovirus called a human immunodeficiency virus (HIV) is the etiologic 
agent of complication including the denaturation of progressive destruction (acquired immune deficiency 
syndrome; AIDS) of an immune system, a central nervous system, and the peripheral nervous system. This 
virus was known as LAV, HTLV-III, or ARV before. The description common to the duplicate of a 
retrovirus is carrying out post-translational processing of the precursor polyprotein widely by the protease in 
which a code's is carried out by the virus, and generating mature viral protein required for construction and 
the function of a virus. Production of the virus of infectivity is usually blocked by checking this processing. 
For example. Kohl, N.E. et al., Proc.Nat '1 Acad.Sci.85, and 4686 (1988) showed that an immature non- 
infectivity virus particle was produced by carrying out inactivation of the protease in which a code is carried 
out by HIV in gene. These results show that inhibition of a HIV protease is the effective approach of the 
therapy of AIDS and prevention of HIV infection, or a therapy. 

[0004] The nucleotide sequence of HIV is pol to one reading frame. It is shown that the gene exists [Ratner, 
L. et al., Nature, 313, and 277 (1985)]. The homology of an amino acid sequence to pol It is proved that an 
array carries out the code of reverse transcriptase, endonuclease, and the HIV protease [Toh, H. et al., 
EMBO J.4, 1267; (1985) Power, and M,D. and others, Science, 231, 1567; (1986) Pearl, L.H. et al.. Nature 
329, and 351] (1987). It is proved [ people / these ] that this invention compound is the inhibitor of a HIV 
protease. The compound of this invention is characterized by the internal lactam ring in the dipeptide 
isostere. 
[0005] 

[Means for Solving the Problem] The compound of the formula I defined in this specification is indicated. 
These compounds are useful for inhibition of a HIV protease, prevention of HIV infection, the therapy of 
HIV infection, and the therapy of AIDS without combining as the compound itself, the salt which may be 
permitted as drugs, or a physic constituent component, combining other anti-virus agents, an immunity 
modifier, an antibiotic, or a vaccine. The cure for AIDS, the prophylaxis of HIV infection, and the cure for 
HIV infection are also indicated. 
[0006] 
[Table 1] 
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n — B u L i 
LDA 
LHMDS 
SHMDS 



BFj . OE t 
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2 



Detailed explanation and detailed suitable embodiment this invention relate to the salt which may be 
permitted on the compound of Formula I in prevention or the therapy of inhibition of a HIV protease, and 
HIV infection, and the therapy of the acquired immune deficiency syndrome (AIDS) by HIV infection, its 
combination object, or physic. The compound of Formula I is :A-B-G-J defined as follows. The inside of I 
[type and A are 1 trityl.; 
2) Hydrogen; 
3) 

[0007] 

[Formula 62] 
o 

-C- 

(Here, Rl is a) The location contiguous to hydrogen and b carbonyl carbon C 1-4 permuted or more by one 
of the halogens which are F, CI, Br, and I Alkyl, c) One or more iC 1-4 Alkyl and iiC 1-3 Alkoxy ** iii A 
halo, iv nitroglycerine, v acetoxy, vi dimethylamino carbonyl, vii Phenyl and viiiC 1-3 Alkoxy carbonyl, Or 
it permuted by ix hydroxy **, un-permuting Or aryl, d fluorenyl, e) One or more iC 1-4 Alkyl and iiC 1-3 
Alkoxy ** iii A halo, iv nitroglycerine, v acetoxy, vi dimethylamino carbonyl, vii Phenyl and viiiC 1-3 
Alkoxy carbonyl. Or it permuted by ix hydroxy **, un-permuting Or 5 - 7 member heterocycle. For 
example, pyridyl, a furil, benzoisoxazolyl, f Indore, Quinolyl, naphthyl, a benzofiiril, or 4-oxo- 
benzopyranyl, g) One or more iC 1-4 Alkyl and iiC 1-3 Alkoxy ** iii A halo, iv nitroglycerine, v acetoxy, vi 
dimethylamino carbonyl, and vii Phenyl and viiiC 1-3 Or it permuted by alkoxy carbonyl or ix hydroxy **, 



http://www4,ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi ejje 



3/17/2006 



JP,05-279329,A [DETAILED DESCRIPTION] 



Page 3 of 46 



it is non-permuted 5-7 member cycloalkyl radical.; 

4) One or more aC 1-4 Alkyl, b halo, c hydroxy **d nitroglycerine, and eC 1-3 Alkoxy **fC 1-3 Alkoxy 

carbonyl and g cyano **h 

[0008] 

[Formula 63] 
0 

II 

-C-NRg 

(here, R is H or CI -4 alkyl) and phthloyl; by which it comes out and it is not permuted [ the aromatic series 

ring was permuted or ] 

5) 

[0009] 

[Formula 64] 

0 

2 ' " 
R'J _c-0-C- 

H, i halo beyond bl **, (Here, R2, R3, and R4 become independent, and are a) ii) Alkyl S02- or iii Aryl 
S02-, Or it came out and permuted, it is non-permuted C 1-6. Alkyl and iC 1-4 beyond cl ** Alkyl, ii) C 1- 
3 Alkoxy **iii A halo, iv nitroglycerine, v acetoxy, vi) Dimethylamino carbonyl and vii Phenyl or viiiC 1-3 
Alkoxy carbonyl. Or it came out and permuted, un-permuting Aryl, d fluorenyl, and eR2, R3 And R4 
becoming independent — joining together — a monocycle, two rings, or a 3 ring system — you may form ~ 
this ring system ~ three to CIO cycloalkyl - it is - C 1-4 f pyridyl which may be permuted by alkyl, a furil, 
or 5 - 7 member heterocycle like benzoisoxazolyl — it comes out — ; 
6) 

[0010] 

[Formula 65] 

H 0 

5 ' " 

;« 

(Here, R5 and R6 are a) C 1-4 It is alkyl or b aryl, or is cR5. R6 5 - 7 member heterocycle is formed 

unitedly.; 

7) 

[0011] 

[Formula 66] 

O 

R' -SOj nh-c- 

(Here, R7 is one or more a) C 1-4 Alkyl, b halo, c nitroglycerine, or dC 1 -3 It is non-permuted aryl or it 

permuted by alkoxy **.; 

8) 

[0012] 

[Formula 67] 
- S- 
•! 
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(Here, m is 0-2 and R8 is a) R7 or b trityl of the above-mentioned definition ~ it comes out ~; 
9) 

[0013] 

[Formula 6S] 

or [ that are (here, X is O, S, or NH and R7 is as the above-mentioned definition), and;B does not exist 
independently ] ~ [0014] [ or ] 

[Formula 69] 

-NH Z 




Come out, it is and;G is [0015]. 
[Formula 70] 



-N. 
H 



(Here, Z is O, S, or NH and Q is [0016].) 
[Formula 71] 
H H 

I I 
-C CHj - ^tili -C CHg - 



OH 



I 

NHR 



13 



Come out, and it is and is R9. It is 1 hydrogen and 2 independently. 
[0017] 

[Formula 72] 

r-Rio-, 



3) -ORl 1, 4-N (Rll)2, and 5C 1-4 Alkylene - It is Rl 1 or 6-S (Rll). Here n is 0-5, RIO becomes 
independent, and they are a hydrogen and b hydroxy ** or cC 1-4. It is alkyl. Rl 1 a) Hydrogen, i halo 
beyond bl **, ii hydroxy **iii-NH2, -N02, -NHR or -NR2 (here, R is H or C 1-4 it is alkyl), and ivC 1-4 
Alkyl and vC 1-3 Alkoxy **vi-COOR and vii 
[0018] 

[Formula 73] 
O 



C-NR 



2 " 



viii) -CH2 NR2, ix 
[0019] 
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[Formula 74] 

O 



-CHg NHCR^ 

x) CN, xiCF3, and xii 
[0020] 

[Formula 75] 
o 

II 

-NHCR. 



xiii) Aryl C 1 -3 Alkoxy **xiv [0021] permuted by the amine or quaternary amine of aryl, xv-NRS02 R, 
xvi-OP (O) (ORx)2 (here, Rx is H or aryl), and one or more xvii(s) 
[Formula 76] 
O 

II 

-0-C-Cj_^ TJU^JK 

-R12 of the definition with the xviii following — it came out and permuted — or non-permuted C — six to 10 
aryl c) 5 or 6 member heterocycle which contains the hetero atom chosen from N, O, or S to three pieces, 
For example, imidazolyl, thiazolyl, a fiiril, oxazolyl, piperidyl, It is thiadiazolyl, piperazinyl one, pyridyl, or 
pyrazinyl. any of the heterocycle ~ one or more i halos, ii hydroxy **iii-NH2, -NHR, and -NR2ivC 1-4 
Alkyl and vC 1-3 Alkoxy **vi-COOR and vii 
[0022] 

[Formula 77] 
O 

II 

-CNRo X 



viii) -CH2 NR2, ix 
[0023] 

[Formula 78] 
II 

-NHCRx 



x) [0024] permuted by the amine or quaternary amine of -CN, xiCF3, xii-NHS02 R, xiii-OP (O) (ORx)2 
(here, Rx is H or aryl), and one or more xiv(s) 
[Formula 79] 
O 

II 

-o-c-Cj_^ t;u^;k 

xv) -R12 and i hydroxy **iiC 1-4 beyond dl ** which may come out and permute or may not be permuted 

Alkyl, iii-NH2, -NHR, -NR2, and iv 

[0025] 

[Formula 80] 
NH 

II 

-NHCH^ 



V) 

[0026] 

[Formula 81] 
II 

-COR^ 
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vi) -SR or aryl thio, xi-S02 NHR, and vii C 1-4 Alkyl sulfonylamino or aryl sulfonylamino, viii-CONHR, ix 
[0027] 

[Formula 82] 
II 

-NHCR^ 

x) -OR and xi aryl C 1-3 alkoxy **xii aryl or the aryl permuted by xiii R12 — it came out and permuted ~ or 
non-permuted C 1-6 Alkyl or C 1-6 The alkenyl and i hydroxy **iiC 1-4 beyond el ** Alkyl, iii-NH2, - 
NHR, .NHR2, and iv 

[0028] 

[Formula 83] 

NH 

II 

-NH-CH^ 
V) 

[0029] 

[Formula 84] 
II 

-CORv 

vi) -SR, vii-S02 NH2, viii alkyl sulfonylamino or aryl sulfonylamino, ix-CONHR, x 
[0030] 

[Formula 85] 
0 

II 

-NHCR^ iizU 

xi) -R12 — it came out and permuted — or non-permuted C 3-7 cycloalkyl, f5 - 7 member ring, or a 7 - 10 
member 2 ring type ring ~ it is — saturation ~ or ~ being unsaturated ~ for example, a cyclopentane, a 
cyclohexane, an indan, norbomane, or naphthalene ~ it is ~ the ring ~ one or more i halos and ii- OR (here, 
R is H or C 1 -4 it is alkyl) and iii 

[0031] 

[Formula 86] 
o 

II 

-COR^ 
iv) 

[0032] 

[Formula 87] 
O 

II 

-CNRg s 

v) -CH2 NR2 and vi-S02 NR2 Or -S(0) yR (here, y is 0, 1, or 2), vii-NR2, viii 
[0033] 

[Formula 88] 

II 

-NHCR^ 

ix) C 1-4 Alkyl, x phenyl, xi-CF3, and xii 
[0034] 

[Formula 89] 
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R 

I 

-N-SO, ttUt 



xiii) -R12 and R12 which may come out and permute or may not be permuted a) -X-(CH2) m— XR13 (X is - 
0-, -S-, or NR independently, m is 2-5 here, and R13 becomes independent hydrogen) Or iCl-6 alkoxy ** 
(b)-OH or (c)-NR2 (here) Alkyl and (a) C 1-3 of one or more ii(s) R - hydrogen or C 1-4 it is alkyl ~ C 1-6 
come out of and permuted Alkyl and (a) C 1 -4 of one or more iii(s) alkyl or (b)-NR2 ~ it came out and 
permuted — or non-permuted aromatic series heterocycle ~ it comes out ~; 

b) -X-(CH2) m-NR 13R13 (even when R13 is the same here ~ differing ~ **** ~ together ~ joining 

together ~ (a)-NR, (b)-O-, and (c)-S- (d)) 

[0035] 

[Formula 90] 

O ! 
II 

(e) Form 5 which contains to two the hetero atom of the addition chosen from -S02- - 7 member 
heterocycle, or it is c-(CH2) q~NR 13R13 (here), q is 1-5 and R13 is as the above-mentioned definition ~ it 
is - it is -;J 1) - R14(here ~ R14 - (a) H and i beyond (b)l **)-NR2 - ii) -OR and iii-NHS02 C 1-4 Alkyl 
and iv-NHS02 Aryl or NHS02 (dialkyl-amino aryl), v-CH2 OR, and vi-C 1-4 Alkyl and vii 
[0036] 

[Formula 91] 
O 

II 

-COR. 



viii) 
[0037] 

[Formula 92] 
O 



-CNRg ^ 

[0038] 

[Formula 93]_ 
ix" 



ix) -H^NR2: -NH^1IR2 



0 \n 

xi) -NSO2CH3, 

xii) -NH,^Os^Ph, 

xiii) -NR3+A- (here, A- expresses a counter ion), xiv-NR 15R16 (it is here) it is the CI -5 alkyl which they 
may differ even if R15 and R16 are the same, and joins together together directly, and forms 5-7 member 
heterocycle ~ xv aryl, xvi-CHO, BTxd xvii-OP (O) (ORx)2 (it is here} Rx is [0039] permuted by the dmine or 
quaternary amine of one or more xviii(s) or it was H or aryl, 

[Formula 94] 
O 

II 

it came out and permuted - or non-permuted C 1-6 Alkyl and c-(CH2 CH2 O) nCH3 or -(CH2 CH2 O) nH - 
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- it comes out 
2) 

[0040] 

[Formula 95] 

■rIt- 
■ c — IrIT 

(Here, R14 and n are as the above-mentioned definition, and R17 is a) hydrogen, i halo beyond bl **, and 

ii- OR (it is here and R is H or C 1 -4 it is alkyl) and iii 

[0041] 

[Formula 96] 
O 

II 

-COR» 
iv) 

[0042] 

[Formula 97] 
O 

II 

-CNRg > 

v) -CH2 NR2, vi-S02 NR2, vii-NR2 2, viii 
[0043] 

[Formula 98] 

II 

-NHCR> 

xi) C 1-4 Alkyl, x phenyl, xi-CF3, and xii 
[0044] 

[Formula 99] 
R 

I 

-N-SOg Rx 

xiii) -C 1 -4 Alkyl - [0045] permuted by the amine or quaternary amine of NR2, xiv-OP (O) (ORx)2 (here, 
Rx is H or aryl), or one or more xv(s) 
[Formula 100] 

II 

-0-C-Cj_^ TJl^Jl^ 

it came out and permuted - or non-permuted aryl, i halo beyond cl **, and ii- OR (here, R is H, CI -4 alkyl, 

or C 1-4 it is the alkenyl) and iii 

[0046] 

[Formula 101] 
o 

II 

-CORx 
iv) 

[0047] 
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[Formula 102] 
O 

II 

-CNR„ ^ 



v) -CH2 NR2, vi-S02 NR2, vii-NR2, viii 
[0048] 

[Formula 103] 

II 

-NHCR^ 

xi) C 1 -4 Alkyl, x phenyl, xi-CF3, and xii 
[0049] 

[Formula 104] 
R 

I 

-N-SOj R> 

xiii) Phenyl C 1-4 [0050] permuted by the amine or quaternary amine of alkyl, xiv-OP (O) (ORx)2 (here, Rx 
is H or aryl), or one or more xv(s) 
[Formula 105] 
O 

-0-C-Cj_^ TJl'=^Jl^ 

it came out and permuted ~ or non-permuted heterocycle, d5 - 7 member ring, or a 7 - 10 member 2 ring 
type ring - it is ~ saturation ~ partial saturation --******- for example, a cyclopentane, a cyclohexane, an 
indan, norbomane, or naphthalene - it is ~ the ring ~ one or more i halos and ii- OR (here, R is H or C 1-4 
it is alkyl) and iii 
[0051] 

[Formula 1 06] 
II 

-COR» 



iv) 

[0052] 

[Formula 107] 
-CNR„ ^ 

II ^ 
O 

v) -CH2 NR2, vi-S02 NR2, vii-NR2, viii 

[0053] 

[Formula 108] 
o 

11 

-NHCR^ 

xi) C 1-4 Alkyl, x phenyl, xi-CF3, and xii 
[0054] 

[Formula 109] 
R 



-N-SO« R^ 
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xiii —) - OP — (— O --) (ORx) — two (here, Rx is H or aryl) — or — xiv — one — a ** — more than — an amine 
~ quaternary amine — or - OP ~ (~ O ~) (ORx) — two ~ permuting ~ having had ~ [ ~ 0055 ~ ] 
[Formula 110] 
O 

II 

-o-c-Cj_4 t;u^;K 

[0056] 

[Formula 111] 
O 

II 

0C0-((CH2)„0)„-R 

it may come out and pemiute or you may not pemiute — it comes out — it is — it is defined as the salt which 
may be pemiitted on the compound of], or physic. 

[0057] Among the compound of this invention, A, G, B, J component, etc. may have an asymmetric center, 
and may exist as racemic modification, racemic mixture, and each diastereomer, and the isomer of all molds 
is contained in this invention. 

[0058] arbitration is good — the case where one variants or more (for example, aryl, heterocycle, R and Rl, 
R2, R3, R4, R7, RIO, Rll, R12, R15 and R16, A-, n, Z, etc.) exist in the constituent of arbitration, or 
Formula I ~ that each of existence definition of an about — all — others — it is completely unrelated to 
existence. Moreover, the combination of a substituent and/or an adjustable object is possible only when a 
stable compound is obtained. 

[0059] Unless it mentions specially, in this specification with "alkyl" the thing containing the saturated- 
aliphatic-hydrocarbon radical of both the branched chain which has the carbon atom of the number of 
specification, and a straight chain — carrying out (Me ~ methyl ~) Et is [ propyl and Bu of ethyl and Pr ] 
butyl.; With "alkoxy one" A number of directed carbon atoms shall express the alkyl group combined 
through the oxygen bridge, and shall contain a saturation ring machine, for example, cyclo propyl, cyclo 
butyl, cyclopentyl, cyclohexyl (Cyh), and a saturation ring machine like cycloheptyl one with; "cycloalkyl." 
With the "alkenyl" or "alkylene", the hydrocarbon chain which may have the spacial configuration of the 
shape of the shape of a straight chain and branching, and may have one or more partial saturation carbon- 
carbon bondings in arbitrary stable locations along with a chain, for example, ethenyl, propenyl, butenyl, 
pentenyl, etc. shall be included. Since the ion kind which the "halo" used on these specifications meant 
fluoro, chloro, BUROMO, and iodine, and carried out the electric charge to negative [ with small; "a counter 
ion" / single ], for example, chloride, bromide, hydroxide, acetate, trifluoroacetate, perchlorate, a nitrate, 
benzoate, malate, a TATO rate, a hemi TATO rate, benzene sulfonate, etc. are expressed, it is used. 
[0060] In this specification, unless it mentions specially, "aryl" shall mean phenyl (Ph). A "ring" may mean 
all stable 5-7 member rings or 7 - 10 member 2 ring type rings, and the all may be saturation or partial 
partial saturation. 

[0061] Unless it mentions specially, in this specification with heterocycle The stable monocycle of 5 - 7 
member or two stable rings, or 7 - 10 member 2 ring type heterocycle is expressed. The hetero atom chosen 
from the group which saturation or partial saturation is sufficient as, and consists of a carbon atom, and 1 -3 
N, O and S is contained. Nitrogen and a sulfur hetero atom may oxidize suitably, and the nitrogen hetero 
atom may be quatemary-ized suitably and includes all the 2 ring machines that one heterocycle of the 
above-mentioned definitions united with the benzene ring. By the way, heterocycle may combine the hetero 
atom of the arbitration which produces stable structure, or the carbon atom. In the example of such a 
heterocycle element, piperidinyl one, piperazinyl, 2-oxo-piperazinyl one, 2-ox6-piperidinyl one, 2-oxo- 
pyrrolo JINIRU, 2-oxo-AZEPINIRU, AZEPINIRU, pyrrolyl, 4-PIPERIDONIRU, PyrroHdinyl, pyrazolyl, 
PIRAZORIJINIRU, imidazolyl, imidazo RINIRU, Imidazolidinyl, pyridyl, pyrazinyl one, pyrimidinyl, pilus 
DAJINIRU, Oxazolyl, oxazolidinyl, iso oxazolyl, iso oxazolidinyl, Mol HORINIRU, thiazolyl, 
thiazolysinyl, iso thiazolyl, quinuclidinyl, Iso thiazolysinyl, the indolyl, kino RINIRU, iso kino RINIRU, 
benzimidazolyl, Thia JIAZOIRU, benzopyranyl, benzothiazolyl, benzoxazolyl, A furil, a tetrahydro furil, 
tetrahydropyranyl, thienyl, benzothienyl, thia mol HORINIRU, a thia mol HORINIRU sulfoxide, a thia mol 
HORINIRU sulfone, and oxadiazolyl are included. 

[0062] In one embodiment of this invention compound, B exists independently once, and the compound of 
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the formula I whose Z is 0 is included in it. At this embodiment, Q is [0063]. 
[Formula 112] 
H 

I 

-C CH, - 

I ^ 
OH 

It comes out and a certain thing is desirable. 

[0064] In the second embodiment of this invention compound, the compound of Formula I with which B 

does not exist is included. At this embodiment, Q is [0065]. 

[Formula 113] 
H 

1 

-C--CH, - 
I ^ 
OH 

It comes out and a certain thing is desirable. 

[0066] In the third embodiment of this invention compound, G is [0067]. 
[Formula 114] 

OH R' f ^ f° 

ir o 
It comes out and a certain compound is included. 

[0068] In the fourth embodiment of this invention compound, G is [0069]. 
[Formula 115] 

OH ^ f' 



It comes out, and it is, and B does not exist, it exists only at once, and J is [0070], 
[Formula 1 1 6] 



-+-C--+R 



17 



It comes out and the compound of a certain formula I is included. 
[0071] In the 5th embodiment of this invention compound, A is [0072]. 
[Formula 117] 



,3 



R'' __C--0 



O 

II 

c 



R' 
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Come out, it is and G is [0073]. 



[Formula 118] 




It comes out, and it is, and B does not exist, it exists only at once, and J is [0074]. 
[Formula 119] 

L J . 



It comes out and the compound of a certain formula I is included. 
[0075] In the sixth embodiment of this invention compound, A is [0076]. 
[Formula 120] 



Come out, it is and G is [0077]. 
[Formula 121] 
OH 



R» O 



It comes out, and it is, and B does not exist, it exists only at once, and J is [0078]. 
[Formula 122] 



C-- 



R 



14 



R 



17 



It comes out and the compound of a certain formula I is included. 

[0079] To the suitable compound of this invention, the following included : - N'-[4 (RS) - (3 4-dihydro-lH- 
2-benzothio pyranyl sulfoxide)] - three -- (- S --) - [-- three - (-- S --) - (1 and 1 -dimethylethoxy carbonyl) 
(amino) - two ~ (~ S ~) - hydroxy one - four - phenyl ~ butyl ~] - three ~ (- S — ) - (phenylmethyl) - a 
pyrrolidine - two - ON ~; ~ N'-[4 (R) - (3 4-dihydro-lH-2-benzothio pyranyl sulfone)] - three ~ (~ S -) - [- 
- three ~ (~ S ~) - (1 and 1 -dimethylethoxy carbonyl) (amino) - two — (— S — ) - hydroxy ones - four - 
phenyl ~ butyl ~] - three -- (-- S -) - (phenylmethyl) - a pyrrolidine - two - ON -; - N'-[4 (S) - (3 4- 
dihydro-lH-2-benzothio pyranyl sulfone)] - three ~ (~ S ~) - [— three - (- S ~) - (3(S)-tetrahydro hula 
NOKISHI carbonylamino) - two — (— S ~) - hydroxy one - four - phenyl — butyl — ] - three ~ (~ S —) - 
(phenylmethyl) - a pyrrolidine - two - ON ~; -- N'-[4 (RS) - (3, 4-dihydro-l H-2-benzothio pyranyl)] -3 (S) - 
[3 (S) - 0 Amino -2 (1 and 1 -dimethylethoxy carbonyl) (S) - hydroxy-4-cyclohexyl butyl]-3 (S) - N'-[4(RS)- 
(3, 4-dihydro-lH-2-benzothio pyranyl)] -3(S)-[3(S)-(1[ 1 and ]-dimethylethoxy carbonylamino) -2(S)- 
hydroxy-4- (4-hydroxy phenylmethyl)-pyrrolidine-2-ON; - (Cyclohexyl) Butyl] -3 (S) - (phenylmethyl) - 
pyrrolidine-2-ON; - N'-[4 (S) - ]-3(S)-[3(S)-(3(S)-tetrahydro hula NOKISHI carbonylamino)-2(S)-hydroxy- 
4-(cyclohexyl) butyl] -3(S)- (3 4-dihydro-lH-2-benzothio pyranyl sulfide) (phenylmethyl) - pyrrolidine-2- 
ON; - N'-[4 (R) - ]-[3(S)-(3(S)-tetrahydro hula NOKISHI carbonylamino)-2(S)-hydroxy-4-(phenyl)-butyl]- 
3(S)-(phenylmethyl)-pyrrolidinone; N'-[4 (3 4-dihydro-lH-2-benzothio pyranyl sulfide) (RS) - (3, 4- 
dihydro-lH-2-benzothio pyranyl)] -3 (S) -[3 (S) - (1 and 1 -dimethylethoxy carbonylamino)-2 (S) - hydroxy- 
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4- (Cyclohexyl) - butyl]-3 (S) -()()[ 4-] () [ 2-] (4-morpholino)-ethoxy phenyl methyl-pyrrolidine-2-ON; 
N'-[4(R)-(cis- (3-hydroxy-l-indanyl))]-3(S)-[3(S)-(3(S)-tetrahydro hula NOKISHI carbonylamino)-2 (S) - 
hydroxy-4-phenyl butyl]-3(S)-(phenylmethyl)-pyrrolidine-2-ON; ~ N'-[-- 4 (S) - 2 (R) - (3 4-dihydro-lH-2- 
benzooxo-thio pyranyl)] - three -- (- S --) - [- three -- (- S -) - (3(S)-tetrahydro hula NOKISHI 
carbonylamino) - two ~ (~ S ~) - hydroxy one - four - (cyclohexyl) ~ butyl — ] - three — (~ S ~) - 
(phenylmethyl) - a pyrrolidine - two - ON -; - N ~ ' - [~ one - hydroxy one - three - methyl - two - 
cyclopentyl ~] - three ~ (~ S ~) - [— three - (- S -) - (1 and 1-dimethylethoxy carbonylamino) - two ~ (~ 
S ~) - hydroxy one - four - phenyl ~ butyl ~] - three — (— S ~) - (phenylmethyl) - a pyrrolidine - two - ON - 
-; -- N'-[-- (4S)- (3, 4-dihydro-lH-2-benzothio pyranyl)] -3 (S) -[3 (S) -(3(S)-tetrahydrofuranyl oxy carbonyl 
amino)-2(S)-hydroxy-4-(cyclohexyl) butyl]-3(S)-(4-(2-(4-morphoUno) ethoxy) phenyl) (methyl)- 
pyrrolidine-2-ON; - N*-[(4S) -- (2S)- ]-3(S)-[3(S)-(3(S)-tetrahydrofuranyl oxy carbonyl amino)-2(S)- 
hydroxy-4-(cyclohexyl)-butyl] -3(S)- (3 4-dihydro-lH-2-benzooxo-thio pyranyl) (4-hydroxy- 
phenylmethyl)-pyrrolidine-2-ON; N'-[(4S), (2RS)- ]-3(S)-[3(S)-(3(S)-tetrahydrofuranyl oxy carbonyl 
amino)-2(S)-hydroxy-4-(cyclohexyl)-butyl] -3(S)- (3 4-dihydro-lH-2-benzooxo-thio pyranyl) () () [ 4-] () 
[ 2-] Ethoxy phenyl methyl-pyrrolidine-2-ON; N'-[l-hydroxy-3-methyl-2-cyclopentyl]-3(S)-[3(S)-(3(S)- 
tetrahydrofiiranyl oxy carbonyl amino)-2 (4-morpholino) (S) - hydroxy-4-phenyl butyl] -3 (S) - 
(phenylmethyl) - pyrrolidine-2-ON; - N'-[2 (S) - isopropyl ethanol]-3 (S) -[3 (S) - () [ 3] (S) - tetrahydro . 
hula NOKISHI carbonylamino -2 (S) - hydroxy-4- (Phenyl) Butyl] -3 (S) - (phenylmethyl) - pyrrolidine-2- 
ON; - N'-[-- (5S, I'S)- () [ 2-] Ethyl-dihydrofuran-2- (Methyl) (3H)-on-IRU] -3 (S) -[3 (S) -[N- () [ 3] (S) - 
tetrahydro hula NOKISHI carbonyl-amino]-2 (S) - hydroxy-4- (Phenyl) Butyl] -3 (S) - phenylmethyl- 
pyrrolidine-2-ON; - N'-[2 (S) - isopropyl ethanol] -3 (S) -[3 (S) -[N- () [ 4] (R) - hydroxy - 3 (S) - tetrahydro 
hula NOKISHI carbonyl amino]-2 (S) - hydroxy-4-phenyl butyl]-3 (S) - phenylmethyl-pyrrolidine-2-ON; ~ 
N'-[l (R) - hydroxy - 3 (R) - methyl-2-cyclopentyl]-3 (S) -[3 (S) -[N- () [ 3] (S) - tetrahydro hula NOKISHI 
carbonyl amino]-2 (S) - hydroxy-4-phenyl butyl ~]-3(S)-phenylmethyl-pyrrolidine-2-ON; ~ N'- [1(R)- 
hydroxy-3(R)-methyl-2-cyclopentyl]-3(S)-[3(S)-[N- (3(S)-tetrahydro) Hula NOKISHI carbonyl amino] -2 
(S) - hydroxy-4- (Cyclohexyl) Butyl] -3 (S) - () () [ 4-] () [ 2-] (Dimethylamino) ethoxy phenyl methyl- 
pyrrolidine-2-ON; ~ N'-[l(R)-hydroxy-3(R)-methyl-2-cyclopentyl]-3(S)-[- 3(S)-[N-(3(S)-tetrahydro hula 
NOKISHI carbonyl) amino]-2 (S) - hydroxy-4- (Cyclohexyl) Butyl] -3 (S) -()()[ 4-] () [ 2-] (4-morpholino) 
ethoxy phenyl methyl-pyrrolidine-2-ON; ~ N'-[l(R)-hydroxy-3(R)-methyl-2-cyclopentyl]-3(S)-[- 3(S)-[N- 
(3(S)-tetrahydro hula NOKISHI carbonyl) amino]-2 (S) - hydroxy-4- (Cyclohexyl) Butyl] -3 (S) -()()[ 4-] 
0 [ 2-] 3, 6, and 9 ~ 1 2-tetra-oxatridecyloxy phenyl methyl-pyrrolidine-2-ON; ~ N'-[l(R)-hydroxy-3(R)- 
methyl-2-cyclopentyl]-3(S)-[~ 3(S)-[(N-(benzyloxycarbonyl)-L-BARINIRU) amino]-2 (S) - hydroxy-4- 
phenyl butyl]-3 (S) - phenylmethyl-pyrrolidine-2-ON; ~ N'-[l (R) - hydroxy - 3 (R) - methyl-2- 
cyclopentyl]-3 (S) -[3 (S) -[ () [ N-] (2-quinolyl carbonyl)-L-BARINIRU amino] -2 (S) - hydroxy-4-phenyl 
butyl]-3 (S) - phenylmethyl-pyrrolidine-2-ON; ~ N'-[l (R) - hydroxy - 3 (R) - methyl-2-cyclopentyl]-3 (S) - 
[3 (S) -[ 0 [ N-] (Benzyloxycarbonyl) -L-BARINIRU amino]-2 (S) - hydroxy-4- (Cyclohexyl) Butyl] -3 (S) 
-()()[ 4-] 0 [ 2-] (4-morpholino) ethoxy phenyl methyl-pyrrolidine-2-ON; - N'-[l(R)-hydroxy-3(R)- 
methyl-2-cyclopentyl]-3(S)-[- 3(S)-[(N-(2-quinolyl carbonyl)-L-BARINIRU) amino]-2 (S) - hydroxy-4- 
(Cyclohexyl) Butyl] -3 (S) -()()[ 4-] () [ 2-] (4-morpholino) ethoxy phenyl methyl-pyrrolidine-2-ON; ~ N'- 
[l(R)-hydroxy-3(R)-methyl-2-cyclopentyl]-3(S)-[- 3(S)-[(N-(4-pyridyl carbonyl)-L-BARINIRU) amino]-2 
(S) - hydroxy-4-phenyl butyl]-3 (S) - phenylmethyl-pyrrolidine-2-ON; ~ N'-[l (R) - hydroxy - 3 (R) - 
methyl-2-cyclopentyl]-3 (S) -[3 (S) -[ () [ N-] (3-pyridyl carbonyl)-L-BARINIRU amino] -2 (S) - hydroxy- 
4-phenyl butyl]-3 (S) - phenylmethyl-pyrrolidine-2-ON; ~ N'-[l (R) - hydroxy - 3 (R) - methyl-2- 
cyclopentyl]-3 (S) -[3 (S) -[ () [ N-] (4-oxo-4H-l-benzopyran-2-carbonyl)-L-BARINIRU - amino]-2(S)- 
hydroxy-4-phenyl butyl -]-3(S)-phenylmethyl-pyrrolidine-2-ON; - N'-[l(R)-hydroxy-3 (R) - methyl-2- 
cyclopentyl]-3 (S) -[3 (S) -[ () [ N-] (4-morpholino carbonyl)-L-BARINIRU amino] -2 (S) - hydroxy-4- 
phenyl butyl]-3 (S) - phenylmethyl-pyrrolidine-2-ON; ~ N'-[l (R) - hydroxy - 3 (R) - methyl-2- 
cyclopentyl]-3 (S) -[3 (S) -[ () [ N-] (3-pyridyl carbonyl)-L-BARINIRU amino] -2 (S) - hydroxy-4- 
(Cyclohexyl) Butyl] -3 (S) -()()[ 4-] () [ 2-] [(N-(4 - oxo~4H-l-benzopyran-2-carbonyl)-L-BARINIRU) 
amino] 3(S)-amino (4-morpholino) ethoxy phenyl methyl-pyrrolidine-2-ON; ~ N'-[l(R)-hydroxy-3(R)- 
methyl-2-cyclopentyl]-3(S)-[- - 2 (S) - hydroxy-4- (Cyclohexyl) Butyl] -3 (S) - () Q [ 4-] () [ 2-] Ethoxy 
phenyl methyl-pyrrolidine-2-ON; (4-morpholino) N'-[(5S) One'S- 0 [ 2-] Ethyl-dihydroftiran-2- (Methyl) 
(3H)-on-IRU] -3 (S) -[3 (S) -[ () [ N-] (4-oxO"4H-l-benzopyran-2-carbonyl)-L-BARINIRU amino]-2(S)- 
hydroxy-4-(cyclohexyl) butyl]-3(S)-(4-(2-(4-morpholino) ethoxy) phenyl) (methyl)-pyrrolidine-2-ON; ~ Or 
N'-[ (5S, I'S)- 0 [ 2-] Ethyl-dihydrofuran-2- (Methyl) ON (~ three ~ H -) - ON - IRU ~] - three ~ (~ S ~) 
- [~ three ~ (~ S ~) - [(N-(3-pyridyl carbonyl)-L-BARINIRU) ~ amino ~] - two - (~ S ~) - hydroxy one - 
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four - (cyclohexyl) -- butyl -] - three - (- S -) - phenylmethyl - a pyrrolidine - two - The salt or ester 
which comes out and may be permitted on a certain compound or its physic. 
[0080] : which contains the following in the most desirable compound ~ A: [0081] 
[Formula 123] 



N -- ' - [-- four - (-- S -) -- two -- (-- R -) - (3 4-dihydro-lH-2-benzooxo-thio pyranyl) --] - three -- (-- S --) 

- [~ three - (- S ~) - (3(S)-tetrahydro hula NOKISHI carbonyl-amino) - two ~ (~ S ~) - hydroxy one - four 

- (cyclohexyl) -- butyl -] - three -- (~ S -) - phenylmethyl) - a pyrrolidine - - two - ON ~; 
B: [0082] 

[Formula 124] 



N -- • - [- four -- (-- S --) - (3 4-dihydro-lH-2-benzothio pyranyl sulfone) ~] - three - (-- S --) - [-- three -- 
(-- S --) - (3(S)-tetrahydro hula NOKISHI carbonyl-amino) - two - (-- S --) - hydroxy one - four - (phenyl 
butyl) --] - three -- (~ S --) - (phenylmethyl) - a pyrrolidine - two - ON -; 
C: [0083] 
[Formula 125] 



N -- ' - [(5S, rS) - (2-(methyl) ethyl-dihydrofiiran -2 -(3H)- ON) -- IRU --] - three - (- S -) - [-- three - (-- 
S --) - [(N-(3-PIRUJIRU carbonyl)-L-BARINIRU) -- amino --] - two -- (-- S --) - hydroxy one - four - 
(cyclohexyl) ~ butyl -] - three ~ (~ S ~) - - phenylmethyl) - ~ a pyrrolidine - two - ON ~; 
D: [0084] 
[Formula 126] 



N - ' - [- one - (- R -) - hydroxy one - three ~ (- R ~) - methyl - two - cyclopentyl -] - three - (— S -) - 
[- three -- (- S -) - [(N-(3-pyridyl carbonyl)-L-BARINIRU) - amino -] - two -- (- S --) - hydroxy one - 
four -- - (cyclohexyl) -- butyl -] - three - (- S --) - 4-2-4-morpholino) ethoxy) phenyl) (methyl) - a 
pyrrolidine - two - ON ~; 
E: [0085] 
[Formula 127] 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/1 7/2006 







JP,05-279329,A [DETAILED DESCRIPTION] 



Page 15 of 46 




N - ' - [~ one ~ (- R -) - hydroxy one - three - (~ R ~) - methyl - two - cyclopentyl -] - three - (~ S -) - 
[~ three ~ (- S -) - [(N-(4-morpholino carbonyl)-L-BARINIRU) ~ amino ~] - two ~ (~ S -) - hydroxy 
one - four - phenyl ~ butyl ~] - three — (~ S ~) — phenylmethyl - a pyrrolidine - two - ON ~; 
F: [0086] 
[Formula 128] 




N - ' - [~ one - (~ R -) - hydroxy ones - three ~ (- R ~) - methyl - two - cyclopentyl ~] - three ~ (~ S -) 
- [-- three -- (-- S --) - [(N-(4 - oxo--4H-l-benzopyran-2-carbonyl)-L-BARINIRU) -- amino --] - two - (- S 
-) - hydroxy one four phenyl ~ butyl -] - three ~ (- S ~) - phenylmethyl - a pyrrolidine - two - 



ON--; 
G: [0087] 
[Formula 129] 




N ~ ' - [~ one - (~ R -) - hydroxy ones - three - (~ R ~) - methyl - two - cyclopentyl ~] - three ~ (~ S ~) 

- [-- three -- (-- S ~) - [-- N - (3(S)-tetrahydro hula NOKISHI carbonyl) ~ amino --] - two ~ (- S ~) - - 
hydroxy one - four - cyclohexyl) - butyl -] - three ~ (-- S --) - 4-2-4-morpholino) ethoxy) phenyl) (methyl) 

- a pyrrolidine - two — ON — ; 
H: [0088] 

[Formula 130] 




N'-[ (5S, I'S)- 0 [ 2-] Ethyl-dihydroforan-2- (Methyl) (-- three - H ~) - ON - IRU -] - three ~ (- S --) - [- 
three - (~ S -) - [- N - (3(S)-tetrahydro hula NOKISHI carbonyl) - amino -] - two ~ (~ S --) - hydroxy 
one - four - (phenyl) ~ butyl ~] - three — (~ S ~) - phenylmethyl - a pyrrolidine - two - ON ~ or ~ 
physic ~ a top ~ approving - having — obtaining the ~ a salt . 

[0089] These are formed in the salt which may be permitted on the physic (it is the gestalt of the product of 
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fusibility or dispersibility to water or an oil) of the compound of Formula I from inorganic, an organic acid, 
or a base including the avirulent salt or quartemary ammonium salt of common use of these peptides. For 
the example of such an acid addition salt, acetate, adipate, alginate. An aspartic-acid salt, a benzoate, a 
benzenesulfonic acid salt, a bisulfate, Butyrate, citrate, a camphoric acid salt, a camphor sulfonate, 
cyclopentane propionate, Jig RUKON acid chloride, a dodecyl sulfate, an ethane-sulfonic-acid salt, a 
fumaric-acid salt, A GURUKO oenanthic acid salt, glycerophosphate, a hemi sulfate, an oenanthic acid salt, 
A hexanoic-acid salt, a hydrochloride, the hydrobromate, a hydroiodic-acid salt, a 2-hydroxy ethane- 
sulfonic-acid salt, A lactate, a maleate, a methansulfonic acid salt, 2-naphthaIene sulfonate, A nicotinic-acid 
salt, an oxalate, the pamoate, a pectic-acid salt, persulfate, 3 -phenyl propionate, a picrate, a pivalate salt, 
propionate, succinate, a tartrate, a thiocyanate, tosylate, and Woody Quan acid chloride are included. The 
salt with ammonium salt, an alkali-metal salt, for example, sodium, and potassium salt, an alkaline earth 
metal salt, for example, calcium, and magnesium salt, a salt with an organic base, for example, a 
dicyclohexylamine salt, an N-methyl-D-glucamine and amino acid, for example, an arginine, a lysine, etc. is 
included in the base salt, moreover, the basic nitrogen content radical is included for a low-grade alkyl 
halogenide, for example, chlorination, bromination and a methyl iodide, ethyl, propyl and butyl; sulfliric- 
acid dialkyl, for example, a dimethyl sulfate, diethyl, dibutyl and Gia Mill; long-chain halide, for example, 
chlorination, bromination and iodation DESHIRU, lauryl, Millis Chill, stearyl; aralkyl halide, for example, a 
benzyl bromide, phenethyl, etc. 

[0090] The HIV protease inhibitor of Formula I can be manufactured according to the peptide analog 
composition approach learned well from the amino acid of a constituent, or its analog. Generally, if G 
substituent is generated, the composite remainder will follow the principle of amide bonding by the liquid 
phase or the coupling approach of solid phase peptide synthesis. Addition and removal of one or more of a 
protective group are also a general approach. 
[0091] Diagrammatic I [0092] 
[Formula 131] 




2 




3 




4 



5 



Although Graph I is explained about the compound of Table I, it is not limited to these. 
[0093] Graph II [0094] 
[Formula 132] 
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H HO Rb 



O 

A-O-N, 



H HO Rfa 




"a O 



Although Graph II is explained about the compound of Table II, it is not limited to these. 
[0095] Graph III [0096] 
[Formula 133] 
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-N 
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H 
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HCl 
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H^N-B-N 
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HO Rl 




Although Graph III is explained about the compound of Table III, it is not limited to these. 
[0097] Graph VI [0098] 
[Formula 134] 
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Generally amide coupling used in order to form the compound of this invention is carried out by the 
carbodiimide method which uses a reagent like dicyclohexylcarbodiimide or N-ethyl, and an N*-(3- 
dimethylaminopropyl) carbodiimide. Although the synthetic path through an acid chloride, azide, a mixed 
acid anhydride, or activation ester is included in other approaches of forming an amide or peptide linkage, it 
is not limited to these, although liquid phase amide coupling is generally carried out - instead classic 
MERIFIRUDO ~ the solid phase composition by law can also be used. 

[0099] A part is determined according to coupling conditions with a part special [ selection of a protective 
group ] by the amino acid and peptide component which participate in a reaction. What is well known to this 
contractor, for example, an urethane protection substituent, for example, benzyloxycarbonyl, 
(carbobenzoxy), p-methoxy carbobenzoxy, p-nitro carbobenzoxy, t-butyloxy carbonyl, etc. are included in 
such an amino protective group usually used. In order for a carboxy end to protect alpha-amino group of the 
amino acid which undergoes a reaction, it is desirable to use t-butyloxy carbonyl (BOC). Since a BOC 
protective group is easily removed by the hydrogen chloride in ethyl acetate, an acid (TFA), for example, 
trifluoroacetic acid, or, use of BOC is desirable. [ **** / comparatively ] 

[0100] The OH radical of Thr, Tyr or Ser, and its analog can be protected by the Bzl (benzyl) radical, and 
the Epsilon-amino group of Lys can be protected by the IPOC radical or 2-chloro benzyloxycarbonyl (2-Cl- 
CBZ) radical. Generally the processing or catalytic hydrogenation by HF is used for removal of IPOC or 2- 
Cl-CBZ. 

[0101] The next table explains the example of the compound of Formula I concretely 
[0102] Table I [0103] 
[Formula 135] 




[0104] 

[Formula 136] 
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OH 




[0105] 

[Formula 137] 
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O 




[0106] 

[Formula 138] 
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CHaPh 





CHaPh 



CH^Ph 



CH; 



[0107] 

[Formula 139] 



CHjPh 
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CH2PH CHjPh 'X^^" 



CHjPh CHjPh 



CHaPh CHaPh 



OH 



CHjPh CHaPh ""^'l-^H 



CHaPh CHaPh """«^^«««OH 

[0108] 

[Formula 140] 
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CHjPh CH2Ph 



CHgPh CHaPh """-^o 



[0109] 

[Formula 141] 
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CHzPh CHjPh 






Table II [0110] 
[Formula 142] 



A-N 




[0111] 

[Formula 143] 



OH 



o 



CH2— ; CHzPh I °" 
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[0112] 

[Formula 144] 
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[0113] 

[Formula 145] 
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[0114] 

[Formula 146] 
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[0115] 

[Formula 147] 
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[0116] 

[Formula 148] 
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Table III [0117] 
[Formula 149] 

,Ri C-B-N- 



[0118] 

[Formula 150] 
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[0119] 

[Formula 151] 
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this invention compound is useful to the pathosis, for example, the therapy of AIDS, as a resuh of 
prevention or the therapy of infection by inhibition of a HIV protease, and the human immunodeficiency 
virus (HIV), and HIV infection. The therapy in the condition which is : symptom which is not limited to it 
although defined as including the following with prevention or the therapy of the therapy of AIDS, or HIV 
infection that there is the possibility or it is, and it actually touched the wide range HIV infection cx)ndition, 
i.e., AIDS, ARC (AIDS related syndrome), and HIV, which is not. For example, this invention compound is 
useful for the therapy of the HIV infection after there are transfusion, body fluid exchange, a bug bite, and 
misgiving having referred to [ stabbing with a needle accidentally or touching a patient's blood during an 
operation ] HIV. 

[0120] In this invention, the compound which has an asymmetric center may exist as racemic modification, 
racemic mixture, and each diastereomer, and the compound of the mold of all isomers is contained in this 
invention. 

[0121] By these purpose, this invention compound can be prescribed for the patient with taking orally and 
the unit administration gestalt containing parenteral (the injection in intramuscular and a sternum or the 
pouring-in method is included in subcutaneous injection and a vein), the support permitted as drugs without 
the toxicity of common use within inhalation spraying or the rectum, an assistant, and a vehicle. 
[0122] Therefore, the cure and the constituent for a therapy of HIV infection and AIDS are also offered by 
this invention. It includes prescribing for the patient the drugs constituent which becomes the patient who 
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needs such a therapy from the salt permitted as this invention compoimd of drugs support and a therapy top 
effective dose, or its drugs in a therapy. 

[0123] The suspension or the spray for tablet; noses which can administer these drugs constituents orally; a 
medicine can be prescribed for the patient in the form of the pharmaceutical preparation for injection, for 
example, the water-for-injection nature which sterilized, which sterilized, oily suspension, or a suppository. 
[0124] When administering orally as suspension, these constituents are manufactured by the technique 
which the industry of a drugs formula is sufficient as and was known, and in order to give bulk, they can 
contain the microcrystalline cellulose, and a sweetening agent / flavor agent well-known [ as suspension ] in 
methyl cellulose and this industry as an alginic acid or sodium alginate, and an increment agent in viscosity. 
As a tablet emitted immediately, these constituents may contain the well-known microcrystalline cellulose, 
phosphoric-acid dicalcium, starch, magnesium stearate and a lactose and/or other excipients, a binder, an 
extending agent, disintegrator, a diluent, and lubricant in this industry. 

[0125] When prescribing a medicine for the patient by the aerosol for noses, or inhalation, these constituents 
are manufactured by the technique which the industry of a drugs formula is sufficient as and is known, can 
use the absorption enhancers, the fluorocarbon and/or other solubilizing agents, or decentralization agent for 
raising well-known benzyl alcohol or other suitable preservatives, and a bioavailability in this industry, and 
can manufacture it as a brine solution. 

[0126] The diluent which can be used for a parenteral application or a solvent without suitable toxicity, for 
example, a mannitol, 1,3-butanediol, water, Ringer, an isotonicity sodium chloride solution, a suitable 
dispersant or a wetting agent and suspension, for example, the mild non-volatile oil which sterilized, for 
example, synthetic Monod, or a G glyceride, and a fatty acid, for example, oleic acid, are used for the 
solution for injection, or suspension, and it can prescribe it by the well-known approach. 
[0127] When carrying out intrarectal administration in the form of a suppository, although these constituents 
are solid-states in a suitable non-stimulative excipient, for example, ordinary temperature, it liquefies and/or 
dissolves within a rectum cavity, and they can mix and manufacture the cocoa butter, the synthetic glyceride 
ester or the polyethylene glycol which emits drugs, and drugs. 

[0128] the therapy or prevention of the above-mentioned condition — 0.02-the 5.0th, or the dosage level of 
lO.Og/day ~ usefiil - the amount of internal use ~ this - it becomes high two to 5 times. For example, HIV 
infection is effectively treated by prescribing the 10-50mg [ per weight of 1kg ] this invention compound for 
the patient 1 to 3 times per day. However, it changes with the concrete compound which may change a 
concrete dose and the count of administration to a specific patient, and is used, the metabolic turnover 
stability of the compound and the die length of an operation, age, weight, general health condition, sex, a 
meal, a medication method and administration time amount, an elimination rate, the combination of drugs, 
the severity of a special condition, and various factors including a treated patient. 

[0129] This invention relates also to the combination of a HIV protease inhibition compound and a drug 
usefiil for one or more AIDS therapies. 

[0130] For example, [sourceiMarketletter, November 30, 1987, pp 26-27 which the form of an anti-virus 
agent as shown in the following table, an immunomodulator, an antibiotic, a vaccine, or the derivative of 
those others can set this invention compound, and can prescribe it for the patient; GeneticEngineering News, 
January, 1988, ** Eight volumes, 23]. 
[0131] 
[Table 2] 
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AL-721 Bthigen ARC, PGL 

BETASERON Triton Bioscieoces AIDS, ARC. KS 

CARRISYN Carrioeton Labs ARC 

CYTOVENE Syotex CUV 

DDC Hoffoann-La Roche AIDS. AKC 

^ BS^ : AD 1 S i^^m^^^m^') ; ARC (A I D SMiSSi^) ; CMV (1^^ h 

H I V U<^^^^ ^ A'X^ £(BfI«L AV^ HTL V- I I I Sfc«ARVi LX^htlX 
y.^fz) ;KS (/;^->rt® ;PCP C- a-^^ ->Xf-X7?; U -Wife. BfDSaSfe) :PGL 

[0132] 
[Table 3] 
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FOSCARNET Astra AB 

HPA-23 Rhone-Poulenc Sante 

ORNIOYL Uetrcll Dow 

PEPTIDE T Peoinsula Labs 

RETICULOSE Advanced Viral Research 

RETROVIR ad?aoced Burroughs Wellcome 
<.i?h'ri?y i AZT ) 



RIFABUTIN Adria Labs 

(T>-9-^-f ->:/ LM 427 ) 

( h >; y K mr-fe- h) Wainer-Laaibert 



UAOOl 
VIRAZOLE 

WELLFERON 



Ueno Fine Cheo 

Industry 

Viratek/ICN 

Burroughs Wel Icome 



Ca-^ x.a>^ 

ZOVIRAX Burroughs Wellcome 

(Tv'i'nh'/l') 

[0133] 
[Table 4] 



HIV im> CUV mm^ 

HIV IK^ 
PCP 



AIDS 

AIDS. ARC 
AIDS. 

ARC /hJ^ADiS^ 

KS> Mffittaiv , 

ARC 

PCP 

AIDS. ARC 
AIDS. ARC . IS 

KS. HIV . RETROVIR 



AIDS. ARC . RETROVIR<b^^ 
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ABPP 
KS 

crney ^ » 

AMPLIGEN 

(GM-CSF) 
C1246, 738 

(CL246. 738 ) 
lMREG-1 
IMREC-2 
IMUTHIOL 



Upjohn 



mffttikm 



DaPoDt ARC s PGL 

B«n R«i«aicb 

AdTiDctd fliotherapT AIDS^ ARC > KS 
Coneiptt 



Stnddi Genetics 
fast i lute 
AmericiD Cyoanid 

foref 
Inreg 

Uerieiii Iiiititute 



AIOSs ARC X BIT X KS 
AIDS 

AIDSx ARC . PCL . KS 
AIDSx ARC > PCL ^ KS 
AIDSx ARC 



Cetus 



[0134] 

IL-2 
Il-Z 

INTRON-A 

ISOPRINOSINe Newport 

J^^yi^X) Pharmaceuticals 

Pharnaceuticals 
MTP-PE Ciba-Geigy 

THYM0PENTIN(TP-5) 



AIDS^ KS 



Hoffoiann-La Roclie AIOS^ KS 
Innunei 

Scbering-Ploogii KS 

ARC ^ PGL 
AIDS^ ARC 
KS 



ROFERON 

(« — f — 7xai/) 

TREXAN 

TNP 



Oitbo 
Pharoiaceuticals 
Hoffmann-La Roche KS 



Ottbo 

Pharmaceoat iealt 
DuPont 

Geoentech 



AIDSx ARC 

ARC X r--1'>^'-'7*D>t 



[0135] 
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[Table 6] 
PENTAM 300 



Ljpholled 



PCP 



D. Either various ADIS under vaccine current research and development or a HIV vaccine can be used for 
the therapy or prevention of a disease which has the same property caused by AIDS and HIV with this 
invention compound, its salt, or a derivative. 

[0136] The range of concomitant use with this invention compound, an ADIS anti- virus agent, an 
immunomodulator and an antibiotic, or a vaccine is not limited to the above-mentioned table, and includes 
the combination of arbitration with the drugs constituent of useful arbitration in an AIDS therapy in 



The manufacture step A of example 1 iodation 4-(t-butyldimethylsilyl)-oxy— benzyl: Ethyl -4 -(t- 
butyldimethylsilyl)- It is anhydrous CH2 C12 about oxy~benzoate ethyl 4-hydroxy benzoate 6.65g (40mm, 
1 Eq). In addition to the round bottom flask, it could be 0 degree C. Chlorination t-butyldimethylsilyl 6.63g 
(44 millimol, 1 .lEq) and IMIJIZORU 6.06g (89 millimol, 2.2Eq) were added to the reaction mixture at 0 
degree C, and mixture was agitated at 0 degree C overnight. The reaction mixture was diluted with 20150ml 
of Et(s). The organic layer was washed with 10%HC1, saturation NaHC03, H2 O, and salt water. It is an 
organic layer MgS04 When the strip was dehydrated, filtered and carried out, 1 1.41 g of oils of light yellow 
was obtained. 

[0138] Step B: Ethyl -4 -(t-butyldimethylsilyl)- The product (1 1 .41g, 41 millimol, lEq) of the manufacture 
step A of oxy— benzyl alcohol and 2080ml of new Et(s) were put into the round bottom flask, and it could 
be -78 degrees C. Et02 Inner IM LiAlH4 62ml (6.2 millimol, 1.5Eq) was added, mixture was agitated for 
30 minutes at -78 degrees C, and it considered as 0 degree C over 1 hour, it carried out sequential dropping 
of 2.35ml H2 O and 2.35ml 15%NaOH, and the 7.05ml H2 O at the reaction mixture, and the reaction was 
suspended. Precipitation of the obtained white was carried out the ** exception, and it washed by 400ml Et2 
O. Concentration of Et20 obtained 9.56g of oils of light yellow. 

[0139] Step C:4-(t-butyldimethylsilyl) - 300ml round bottom flask ****** which the product (4.13g, 
17.40mm, lEq) of the oxy— benzyl bromide step B was dissolved [ ****** ] in new anhydrous 60ml Et2 O, 
and carried out combustion desiccation. 10.75g [ of lithium bromides ] (8.66 millimol, 0.50Eq) and 2,4,6- 
collidine 275ml (20.78 millimol, 1.2Eq) was added at the room temperature. The reaction mixture was 
cooled at -78 degrees C, and 1.81ml PBr3 (19.05 millimol, LlEq) was added to the flask through the 
syringe. The reactant was warmed at 0 degree C and it agitated under Ar for 2 hours. 60ml saturation 
NaHC03 In addition, the reaction was suspended. The organic layer and the aquosity layer were separated 
and the aquosity layer was extracted by Et2 O. The organic layer was doubled and it washed twice with salt 
water. It is an organic layer MgS04 When the strip was dehydrated, filtered and carried out, 7.16g of non- 
refined products was obtained. The mark compound was obtained as a pure product by the chromatography 
which uses a hexane and ethyl acetate as an eluate. 

[0140] Step D:4-(t-butyldimethylsilyl)-oxy-benzyl - lo - the product (4.01 g, 13.08mm, lEq) of the 
DAIDO step C was put into the round bottom flask equipped with the stirrer. Acetone 75ml was added to 
the reaction flask with 3.91g (26.08 millimol, 1.99Eq) of Nal. The reaction mixture was protected firom light 
under Ar, and was agitated for two days. Next, the reaction mixture was diluted with acetone 35ml, 
insoluble matter was carried out the ** exception, and it washed with the acetone. When the acetone was 
condensed under the vacuum, the oily green solid-state was obtained. Residue is taken to 100ml Et2 O, and 
they are H2 O and 10%NaHSO3 about an organic layer. And it washed by H2 O. It is an organic layer 
MgS04 When the strip was dehydrated, filtered and carried out, 4.12g of mark compounds was obtained as 
a product. This was saved under optical protection and within the freezer. 

[0141] 2N [ of examples ] '- (4R, S)- (3 and 4-dihydro-lH-2-benzothio pyranyl)-3 (S) -[3 (S) -3 (S) - 
tetrahydrofliranyl oxy carbonyl amino -2 (S) - hydroxy-4-cyclohexyl-butyl]-3 (S) the manufacture step A:(R 
[ 3 ], 5S, rS)-3-allyl compound-5-[l-(l and 1 -dimethylethoxy carbonylamino)-2-cyclohexyl ethyl] 
dihydrofiiran-2(3H)-ON stirrer of - (4-hydroxy-phenylmethyl) pyrrolidine-2-ON Anhydrous THF50ml was 
added to the round bottom flask which it had and which carried out combustion desiccation, and it could be - 
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78 degrees C. Diisopropylamine 4.73ml (33.73 millimol, 2.1Eq) is added to a flask through a syringe, and 
then it is 2.19M in a hexane. 15.03ml (32.90 millimol, 2.05Eq) of n-BuLi was added. - The lithium 
diisopropyl amide was generated at 78 degrees C for 2 hours. 

[0142] In addition to the reaction mixture, the reaction mixture was agitated for (5S, rS)-5-[l-(l and 1- 
dimethylethoxy carbonylamino)-2-cyclohexyl ethyl]-dihydrofuran-2(3H)-ON 5g in anhydrous THF35ml 
(16.05 millimol, lEq) over 30 minutes for 1 hour at -78 degree C. 1.457ml (16.85ml, 1.05Eq) of allyl 
bromides was added to the flask at -78 degree C, and the reaction mixture was warmed at -50 degrees C, and 
was agitated for 1 hour. Glacial acetic acid: H2 O(l:l)10ml was added, the reaction was suspended, and it 
agitated under Ar ovemight. 

[0143] The reaction mixture was diluted with 250ml of Et2 O, and the organic layer was washed with 
saturation NaHC03, 10%HC1, saturation NaHC03, H2 O, and salt water. When the strip of the organic 
layer was dehydrated, filtered and carried out by MgS04, 6.59g of non-refined products was obtained. 
When non-refined mixture was covered over the chromatography which uses hexane:ethyl acetate (85:15) as 
an eluate, the mark compound was obtained as a pure product. 

[0144] Step B: (3R, 5S, I'S) -3-allyl compound -(4-t-butyl-dimethylsilyl) (oxy-)- Phenylmethyl -5 - (1. -(1 
and 1-dimethylethoxy carbonylamino) (-2-cyclohexyl ethyl)- anhydrous THF30ml was added to the round 
bottom flask equipped with the dihydrofuran-2(3H)-ON stirrer which carried out combustion desiccation, 
and it could be -78 degrees C) In addition to the flask, 7.65ml (16.75 millimol, 2.05Eq) of BuLi was added 
for diisopropylamine 2.41ml (17.16 millimol, 2.1Eq) next through the syringe. - A half and a lithium 
diisopropyl amide were generated 1 hour at 78 degrees C. 

[0145] In addition to the reaction mixture, the product (2.87g, 8.16mm, lEq) of step A was further agitated 
at -78 degrees C over 30 minutes for 1 hour by -78 degrees C. 

[0146] The product (2.99g, 8.61 millimol, 1.06Eq) of an example 1 was added at -78 degrees C, next the 
reaction mixture was warmed at -50 degrees C, and it agitated at -50 degrees C for 1 hour, a flask — glacial- 
acetic-acid: — the yellow product was obtained, when H2 0(1 :l)10ml was added and the reaction was 
stopped. The reaction mixture was agitated under Ar ovemight. 

[0147] The reaction mixture was diluted with 200ml of Et2 O, and the organic layer was washed with 
saturation NaHC03, 10%HC1, saturation NaHC03, H2 O, and salt water. When the strip of the organic 
layer was dehydrated, filtered and carried out by MgS04, 5.63g of non-refined products was obtained. 
When the non-refined product was applied to the chromatography which uses hexane:ethyl acetate (90:10) 
as an eluate, the mark compound was obtained as a pure product. 

[0148] Step C: R [ 3 ], 5S, and (l'S)-3-ethanal-3- () (4-t-butyl-dimethylsilyl) Oxy-phenylmethyl -5 -(1-(1 
and 1-dimethylethoxy carbonylamino)-2-cyclohexyl ethyl)- Dihydrofiiran-2(3H)-ON - In 78-degree C 
MeOH [ about 100ml ], the product of step B It is 03 until a reaction mixture becomes a bright light blue in 
the churning solution containing (2.24g). (g) was added. Next, the reaction mixture was purged by Ar and it 
warmed to the room temperature. About 1ml methyl thioether was added and mixture was agitated 
ovemight. After condensing under a vacuum, when the strip of the reaction mixture was carried out fi^om 
toluene and the high vacuum was applied, the product was obtained as a yellow bubble. 
[0149] Step D:N*- (4R, S)- (3 and 4-dihydro-lH-2-benzothio pyranyl)-3 (S) in the flask which carried out - 
[3(S)-(1 and 1-dimethylethoxy carbonylamino)-2(S)-hydroxy-4-cyclohexyl-butyl] -3(S)-[(t-butyl- 
dimethylsilyl) (oxy-) phenylmethyl] -pyrrolidine-2-ON combustion desiccation The product (1.65g, 2.87 
millimol, lEq) of step C, (4R, the S)-amino -3, 4-dihydro-lH-2-ben20thiopyran (0.52g) 3.16 millimols, 
1.1 Eq, MeOH, and the 4A molecular sieve that destroys and carried out the oven drying were added. The 
reactant was agitated for 30 minutes under Ar, hydrogenation cyano boron sodium 0.27g (4.31 millimol, 
1 .5Eq) was added to the reaction mixture, and then four drops of glacial acetic acids were added. Mixture 
was agitated at the room temperature under Ar ovemight. IN 18ml of HCl was added to mixture and 
churning was continued for about 2 hours. Mixture was filtered and white precipitation was washed with 
ethyl acetate. The aquosity layer and the organic layer were separated and ethyl acetate extracted the 
aquosity layer. An ethyl-acetate layer is doubled and it is MgS04. When dehydrated, filtered and 
condensed, the brown non-refined product was obtained. When the non-refined matter was covered over the 
chromatography, the oil of light yellow was obtained as a product. 

[0150] Step E:N'- (4R, S)- (3 and 4-dihydro-lH-2-benzothio pyranyl)-3 (S) -[3 (S) Product of -(3(S)- 
tetrahydrofuranyl oxy carbonyl amino)-2(S)-hydroxy-4-cyclohexyl-butyl]-3(S)-(4-(t-butyldimethylsilyloxy) 
phenylmethyl) pyrrolidine-2-ounce tetraethylpyrophosphate D (1.83 millimol) It is 15ml CH2 C12 under Ar 
about lEq. It dissolved and cooled at 0 degree C. 3ml of trifluoroacetic acid was added. The reaction 
mixture was warmed to the room temperature and it agitated under Ar ovemight. When mixture was 
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condensed under the vacuum, brown residue was obtained, this was taken to 100ml of ethyl acetate, and 
then it washed with saturation NaHC03 and salt water. It is an organic layer MgS04 When dehydrated, 
filtered and condensed, 1.03g of brown oils was obtained. Sequential, 3(S)-tetrahydrofuranyl Succin 
IMIJIRU carbonate (0.44g, 1.91 millimol, 1.1 6Eq), and 20ml CH2 C12 It mixed and agitated at the room 
temperature under Ar. Triethylamine 344microl (0.25g, 2.48 millimol, 1.5Eq) was added, and the reaction 
was continued for two days under Ar. It is 100ml CHC13 about a reaction mixture. It dilutes and is 
saturation NaHC03 about an organic layer. And it washed with salt water. It is an organic layer MgS04 It 
dehydrated, filtered and condensed, and when the high vacuum was applied, the solid-state carried out 
lightly was obtained. The mark compound was obtained when the non-refined matter was covered over the 
chromatography which uses hexanerethyl acetate (5:1) as an eluate. 

[0151] Step F:N'- (4R, S)- (3 and 4.dihydro-lH-2-benzothio pyranyl)-3 (S) -[3 (S) - () [ 3] (S) - 
tetrahydrofuranyl oxy carbonyl amino -2 (S) - hydroxy-4-cyclohexyl-butyl]-3(S) -(4-hydroxy 
phenylmethyl)- 5.00ml (5.00 millimol) of l.OM fluoride [ tetrabutyl ammonium ] solutions under 
pyrrolidine-2-ON THF 5Eq was added to the flask containing 0.74g (1.00 millimol, lEq) of products of step 
E. After agitating mixture under Ar ovemight, the reactant was condensed under the vacuum, and it took to 
100ml of ethyl acetate, and then washed 10% with HCl, H20, saturation NaHC03, H2 O, and salt water. It 
is an organic layer MgS04 When dehydrated, filtered and condensed, it was obtained 0.73g of products of 
non-refined dark brown. When the non-refined product was applied to the chromatography which uses 
isopropyl alcohol:CHC13 (3:97) as an eluate, the mark compound was obtained as a solid-state of the shape 
of a white bubble. 

[0152] 3N [ of examples ] ^- (4S)- (3 and 4-dihydro-lH-2-benzothio pyranyl)-3 (S) -[3 (S) - () [ 3] (S) - the 
manufacture step Aichloro ethyl morpholine of - tetrahydrofixranyl oxy-carbonyl-amino-2(S)-hydroxy-4- 
cyclohexyl-butyl]-3(S)-(4-(2-(4-morpholino) ethoxy) phenyl) (methyl)-pyrrolidine-2-ON - K2 C03 which 
carried out fi-ee base one half saturation The chloro ethyl morpholine hydrochloride (40g, FW=1 86.08) was 
dissolved in 280ml of solutions. Hexane 250ml was added to the flask and mixture was agitated. The hexane 
layer was separated and removed and the remaining aquosity layers were extracted by the hexane. A hexane 
washings is doubled, and it washes with salt water, and is Na2 S04. When the strip was dehydrated, filtered 
and carried out, 24.1 Ig of fi-ee bases was obtained as a liquid. 

[0153] Step B:N'- (4S)- (3 and 4-dihydro-lH-2-benzothio pyranyl)-3 (S) -[3 (S) - () [ 3] (S) - 
tetrahydrofuranyl oxy carbonyl amino -2 (S) - hydroxy-4-cyclohexyl-butyl]-3(S) -(4-(2-(4-morpholino) 
ethoxy) phenyl) (methyl)- 0.49g (0.78 millimol, lEq) of products of the pyrrolidine-2-ON example 2 was 
dissolved in 1,4-dioxane 8ml. The chloro ethyl morpholine of the amount which is a pipet was added using 
1,4-dioxane 3ml. Cs2 C03 2.54g (7.8 millimol, lOEq) was added for (s) to the flask with 1,4-dioxane 5ml. 
The reaction mixture was heated at 80 degrees C under Ar gas for 3 hours, agitating violently. Next, mixture 
was cooled and filtered to the room temperature and it condensed under the vacuum. The high vacuum was 
applied to the non-refined product ovemight. The product was obtained when the non-refined product was 
applied to the chromatography (isopropyl alcohol: CHC13 and (5:95) MeOH:CHC13 (5:95) 2 times). 
[0154] Calculated value of C41H57N3 07 S: C, 64.27 ; H, 7.48;N, 5.44. 
[0155] Measured value: C, 64.33 ; H, 7.36;N, 5.60. 

[0156] 4N [ of examples ] '-[(48), (2RS)- ]-3(S)-[3(S)-(3(S)-tetrahydrofuranyl oxy carbonyl amino)-2(S)- 
hydroxy-4-(cyclohexyl)-butyl] -3(S)- (3 4-dihydro-lH-2-benzooxo-thio pyranyl) At the manufacture room 
temperature of (4-hydroxy phenylmethyl)-pyrrolidine-2-ON 364mg NaI04 and (1.7 millimol, lOEq) 10ml 
#H2 O were added to the churning solution which contains the product (105mg, 0.17 millimol, lEq) of an 
example 2 in 1 1ml MeOH. When the reactant was agitated for 1 hour and having been condensed under the 
vacuum, the slurry of a yellowish-white color was obtained. Next, the reaction mixture was dissolved in 
ethyl acetate, and the aquosity layer was separated and removed. It is an ethyl-acetate layer MgS04 When 
the strip was dehydrated, filtered and carried out, 1 50mg of non-refined products was obtained. The refined 
product was obtained, when the non-refined product was applied to the chromatography which uses 
MeOH:CHC13 (5:95) as an eluate and then was ground by Et2 O. 
[0157] Calculated value about C35H46N2 07 S: C, 63.83 ; H, 7.38;N, 4.25. 
[0158] Measured value: C, 63.84 ; H, 7.1 1;N, 4.35. 

[0159] 5N [ of examples ] (4S), (2RS)- (3 and 4-dihydro-lH-2-benzooxo-pyranyl)-3 (S) -[3 (S) - the 
product of the manufacture example 3 of -(3(S)-tetrahydrofuranyl oxy carbonyl amino)-2(S)-hydroxy-4- 
(cyclohexyl)-butyl]-3(S)-(4-(2-(4-morpholino) ethoxy) phenyl) (methyl)-pyrrolidine-2-ON A mark 
compound will be obtained if it oxidizes in the procedure of an example 4. 
[0160] Calculated value about C41H57N3 08 S: C, 59.38 ; H, 6.89;N, 4.97. 
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[0161] Measured value: C, 59.01 ; H, 6.72;N, 5,36. 

[0162] 6N [ of examples ] '-[ (5S, I'S)- () [ 2-] (Methyl) ethyl - dihydrofuran - two - (3H) - ON - IRU -] - 
three ~ (— S — ) - [— three — (~ S — ) - (1 and T-dimethylethoxy carbonylamino) - three — (— S — ) - hydroxy 
ones - four - phenyl - butyl — ] - three — (~ S — ) - phenylmethyl - a pyrrolidine - two - ON — manufacture — 
lactone - (5S, rS)-5 - (r-(l and T-dimethylethoxy carbonyl) (amino)-2 -(methyl)- propyl-dihydrofuran -2 - 
(3H)- ON (0.059g)) 0.23 millimols were dissolved in 10ml of ethyl acetate, and it put into the 20ml round 
bottom flask containing a magnetic rabble. It is N2, agitating and cooling at 0 degree C using an ice bath. It 
let the gas stream pass in the solution. Next, maintaining temperature at 5 degrees C or less, bubbling of the 
HCl gas was carried out until it was saturated. Churning was continued for 10 minutes. When a solvent is 
removed under reduced pressure, white powder is obtained, it is remelted to 10ml MeOH, and it is N2. It set 
under the ambient atmosphere, since one drop of glacial acetic acid is added to this churning mixture and a 
4A molecular sieve is added — R [ 3 ], 5S, and (rS)-3-ethanal-3-phenylmethyl-5- (1-(1 and 1'- 
dimethylethoxy carbonyl) (amino)-2-phenyl ethyl -dihydrofuran-2(3H)-ON was added.) Churning was 
continued for 10 minutes, then NaCNBH3 (O.lg, 0.23 millimol) was added, and, subsequently it agitated for 
18 hours. The reaction was suspended 10 10ml% using the citric-acid solution, and it agitated for 30 
minutes. Next, mixture was diluted with water and it was eluted with 3x20ml ethyl acetate. An organic layer 
is doubled and they are water and saturation Na2 C03. It washed with a water solution and salt water. It is 
Na2 S04 next about this solution. It dehydrated and filtered and the solvent was removed. When the non- 
refined resultant was covered over the thin-layer chromatography for separation (5%MeOH/CH2 C12), 
0.023g (0.04 millimol, 17%) of mark compounds was obtained. M. P.=78-80 degree C. 
[0163] 7N [ of examples ] '-[ (5S, rS)- () [ 2-] (Methyl) - propyl-dihydrofuran-2- (3H)-on-IRU]-3(S)-[3 (S) 
- (3(S)-(tetrahydro hula NOKISHI carbonylamino)-2(S)-hydroxy-4-phenyl-butyl] product of the 
manufacture example 6 of -3(S)-phenylmethyl-pyrrolidine-2-ON (0.01 9g)) 0.033 millimols are dissolved in 
10ml of ethyl acetate, and it is N2. It cooled at 0 degree C by flowing down. The amine-HCl salt was 
obtained, when the solution was processed by HCl gas and finished as mentioned above. This salt was 
dissolved in CH2 C12 10ml, triethylamine (0.0066g, 0.0092ml, 0.066 millimol) was added there, and then 3- 
(S)-tetrahydrofuranyl Succin IMIJIRU carbonate (O.OOSg, 0.033 millimol) was added. A reactant is agitated 
for 4 hours, and it flows into 10ml of citric-acid solutions 10%, and is CH2 C12. It extracted. An organic 
layer is doubled and they are a citric acid, water, and saturation Na2 C03. It washed with a water solution 
and salt water. Next, it is Na2 S04 about a solution. It dehydrated and filtered and the solvent was removed. 
When the thin-layer chromatography for separation (5%MeOH/CH2 C12) refined, 0.01 6g (0.026 miUimol, 
82%) of mark compounds was obtained. 
[0164] Melting point = 72-74 degrees C. 

[0165] An example 8 (5R, l'S)-5- () [ 1'-] () (1 and I'-dimethylethoxy carbonylamino)-2- (Methyl) - propyl- 
dihydrofuran -2 -(3H)- Manufacture (5S, rS)-5-(l'-(l and 1 '-dimethylethoxy-carbonyl) amino)-2 of ON - 
(methyl)- Propyl-dihydrofuran -2 [ -(3H)- ON 0.03g and 0.12 millimol ] A magnetic rabble and N2 It put 
into the 25ml round bottom flask possessing an adapter, and dissolved in methanol 5ml, The solution was 
cooled at -78 degrees C by dry ice / acetone bath. Dimethylamine gas was blown into the reaction container 
and the whole quantity was made into twice. The stopper of a container was fastened and the reaction 
mixture was agitated for 18 hours. Next, when the solvent was removed, alcohol, N, and N-dimethyl-4(S)- 
hydroxy-5(S)-(l and T-dimethylethoxy carbonylamino)-6-methylheptane amide 0.036g (0.12 miUimol) 
were obtained, and this was used, without refining further. 

[0166] Next, it is this alcohol N2 It dissolved in 0.2ml anhydrous pyridine in the 1ml round bottom flask 
possessing the rabble of an adapter and a magnet. Chlorination methane sulfonyl 0.01 6g (0.01 1ml, 0.14 
millimol) was added to this, and mixture was agitated at the room temperature for 48 hours. Next, the 
pyridine was removed under the vacuum and dark-colored residue was distributed by the citric acid 10% 
with ethyl acetate. The layer was separated and ethyl acetate extracted the aquosity layer. An organic layer 
is doubled and they are 10% citric acid, water, and saturation Na2 C03. It washed with a water solution and 
salt water. Next, it is Na2 S04 about a solution. When it dehydrated and filtered and the solvent was 
removed, 0.01 3g (0.051mmol, 42%) of mark compounds was obtained. 

[0167] 9N [ of examples ] '-[ (5R, rS)- () [ 2-] (Methyl) - propyl-dihydrofuran-2- (- three - H -) - ON - 
IRU -] - three -- (- S -) - [- three - (- S -) - (3(S)-tetrahydro hula NOKISHI carbonylamino) - two - (~ 
S ~) - hydroxy ones - four - phenyl - butyl -] - three -- (- S ~) - phenylmethyl - a pyrrolidine - two - ON — 
manufacture — an example — eight — a product — 5ml of ethyl acetate — dissolving — When it processes by 
HCl gas as mentioned above, an amine is obtained and it is this A magnetic rabble and N2 It dissolved in 
2mlMeOH(s) in the 5ml round bottom flask possessing an adapter, an aldehyde,R [ 3 ], 5S, and (rS)-3- 
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ethanal-3-phenylmethyl-5-( 1 -(3(S)-tetrahydro hula NOKISHI) carbonylamino)-2-phenylethyl-dihydrofuran- 
2-(3H)-ON (0.02 Ig, 0.05 millimol), one drop of glacial acetic acid, and some 4A molecular sieves were 
added to this mixture. The reactant was agitated for 2 hours. Next, NaCNBH3 (g [ 0.0032 ], 0.055 millimol) 
was added, and the reactant was agitated for further 18 hours. Like a publication of a reactant in the example 
8, it finished, and when the obtained product was applied to the thin-layer chromatography for separation, 
0.009g (0.016 millimol, 32%) of mark compounds was obtained. 

[0168] Example 10N'-[2 (S) - 3-methyl-l-butanol]-3 (S) -[3 (S) - Q [ 3] (S) - tetrahydro hula NOKISHI 
carbonylamino -2 (S) - hydroxy-4-phenyl-butyl]-3 (S) Manufacture step 1:(R [ 3 ], 5S, rS)-3-allyl 
compound-phenylmethyl -5 of - phenylmethyl-pyrrolidine-2-ON -(1-(1 and T-dimethylethoxy-carbonyl) 
(amino)-2-phenylethyl)- Dihydrofuran -2 Diisopropylamine (7.28ml, 52 millimol) and THF (15ml) distilled 
newly were mixed under Ar ambient atmosphere in 500ml 3 neck round bottom flask equipped with the 
(3H)-ON digital temperature indicator which carried out combustion desiccation. The solution was cooled at 
-78 degrees C, and n-butyl lithium (2.5M, 20.4ml, 51 millimol) was put into the flask by the syringe, while 
warming uneven mixture at 0 degree C, cooling a solution at -78 degrees C again at this time and 
maintaining temperature at -65 degrees C or less — theR [ 3 ], 5S, and (rS)-3-allyl compound-5-(l-(l and 
r-dimethylethoxy carbonyl) (amino)-2-phenylethyl)-dihydrofuran-2(3H)-ON in THF 15ml — two forks — it 
added through the needle. It cooled at -45 degrees C for 1 hour at eye half temperature, and then the yellow 
solution was again cooled at -78 degrees C. The benzyl bromide (5.8ml, 48.6 millimol) was dropped 
maintaining temperature at -78 degrees C. The reactant was agitated at -78 degrees C until it was shown that 
starting material does not exist by 1 hour, half, or TLC (25% ethyl acetate / hexane). The citric-acid water 
solution (10%, 20ml) was added, and mixture was agitated for 15 minutes at the room temperature. 100ml 
ethyl acetate was filled with mixture, and the layer was separated. The aquosity layer was washed with 20ml 
ethyl acetate. An organic layer is doubled, and it washes with H2 O (20ml), saturation NaHC03 (20ml), and 
salt water, and is MgS04. It dehydrated. Ethyl acetate (20ml) extracted the aquosity layer again, and the 
organic layer was doubled. When the solvent was evaporated, the oil of viscous yellow was obtained, and 
when applied to the chromatography by 20% ethyl acetate / hexane, 7.5g (72% of yield) of pure products 
was obtained. 

[0169] Step 2: (3R, 5S, VS) -3-ethanal-3-phenylmethyl -5 -(1-(1 and 1 '-dimethylethoxy carbonyl) (amino)- 
2-phenylethyl)- The lactone (2.899g, 6.85 millimol) from the dihydrofuran-2(3H)-ounce 
tetraethylpyrophosphate 1 was dissolved in MeOH/CH2 C12 (ml [ 100 ], 4:1). A solution is cooled at -78 
degrees C, and bubbling of the ozone was carried out into the solution until ****** continued for 10 
minutes. After purging the superfluous ozone of a flask, 4ml of methyls thioether was added, and the 
reactant was warmed to the room temperature and agitated for 48 hours. A solvent is evaporated and they 
are 10% acetone / CHC13 about residue. When the inner chromatography was applied to 2 times, l,95g 
(65% of yield) of desired aldehydes was obtained. 

[0170] Step 3:N*-[2 (S) - 3-methyl-l-butanol]-3 (S) -[3 (S) - (1 and 1 -dimethylethoxy carbonylamino)-3 (S) 
- hydroxy-4-phenyl-butyl]-3 (S) -(R [ 3 ], 5S, I'S) 3-ethanal-3-phenylmethyl -5 manufactured at the - 
phenylmethyl pyrrolidine-2-ON above-mentioned step 2 -(1-(1 and T-dimethylethoxy carbonyl) (amino)-2- 
phenylethyl)- Dihydrofuran -2 (3H)-ON (1.388g, 3.18 millimol) was dissolved in MeOH (20ml). The S(+)- 
2-amino-3-methyl-l-butanol (0.4276g, 3.65 millimol) which dissolved in activated 3 A molecular sieve 
(powder) and activated MeOH (5ml) was added to mixture, and the imine was made to form at a room 
temperature for 2 hours. NaCNBH3 (g [ 0.319 ], 5.08 millimol) was added to the flask, and then 1ml of 
glacial acetic acids was added. The reaction was advanced under the argon ovemight. A citric acid is added 
10% and it is superfluous NaCNBH3. It removed and the obtained slurry was agitated for 2 hours. MeOH 
was evaporated, the residue which remained was taken to ethyl acetate, and it washed by salt water (40ml) 
and 10% citric acid (30ml). Ethyl acetate (6x1 00ml) extracted the aquosity layer. An organic layer is 
doubled and it is MgS04. It dehydrated, filtered and condensed. It is residue 5%MeOH/CHC13 When flash 
chromatography refined, 0.8 19g (49% of yield) of request products was obtained. The melting point of 165- 
167 degrees C. 

[0171] C31H44N 205 about - calculated-value: (524.7067) - :C70.96 ; H, 8.45;N, and 5.34. 
[0172] Measured value: C, 70.81 ; H, 8.40;N, 5.27. 

[0173] Step 4:N'-[2 (S) - 3-methyl-l-butanol]-3(S)-[- 3(S)-(3(S)-tetrahydro hula NOKISHI 
carbonylamino)- 2(S)-hydroxy-4-phenyl-butyl ~] - the product (84mg) of the 3(S)-phenylmethyl- 
pyrrolidine-2-ON above-mentioned step 3 It is 3ml CH2 C12 about 0.16 millimols. It dissolved and cooled at 
0 degree C. Trifluoroacetic acid (1 .23ml, 16 millimol) was added, and the reactant was agitated for 45 
minutes. At this time, it became clear from TLC that starting material did not exist. A solvent is evaporated 
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and it is 1ml CHC13 about oily residue. It dissolved and azeotropy was carried out with toluene (20ml). 
Residue was dissolved in 1ml of dehydrated ethanol, azeotropy was carried out with toluene (5ml), and it 
dehydrated under the vacuum. 

[0174] The TFA salt was dissolved in CH2 C12 (3ml) with 3(S)-tetrahydrofuranyl Succin IMIJIRU 
carbonate (40.4mg, 0.176 millimol). In addition, the reaction was advanced for triethylamine (0.027ml, 
0.192 millimol) to the room temperature with slight tepidness overnight through the syringe. The solvent 
was removed and flash chromatography (12% acetone / CHC13) refined residue. When the product was 
made to ****** from ethyl acetate/hexane and was refined further, 44mg of request products was obtained. 
[0175] The melting point of 136-137 degrees C. 

[0176] Example 1 lN'-[2 (S) - 3-methyl-l-butanol]-3 (S) -[3 (S) - () [ 4] (RS) - benzyloxy - 3 (RS) - 
tetrahydro hula NOKISHI-carbonylamino -2 (S) - hydroxy-4-phenyl-butyl]-3 (S) To the manufacture step 
l:4(RS)-benzyloxy-3(RS)-tetrahydrofuranyl Succin IMIJIRU 500ml round bottom flask of - phenylmethyl- 
pyrrolidine-2-ON, 3, a 4-dihydroxy-tetrahydrofuran (18.73g, 180 millimol), A benzaldehyde (20ml), p- 
toluenesulfonic acid (0.5g), and toluene (200ml) were put in. The flask was equipped with Dean Stark 
equipment and a reflux capacitor, and it heated for 4 hours until water was no longer brought together in the 
Dean Stark trap. The reactant was cooled to the room temperature and it washed in Na(C03)2.H2 O and 
Saturation NaCl. After dehydrating and removing volatile matter, it was used for the following step, without 
refining the oil of the yellow which remained. CH2 C12 which cooled the oil of the yellow obtained above at 
-78 degrees C in the 500ml round bottom flask It dissolved and processed one by one by TiC14 and (180ml 
and IM solution CH2 C12) the triethyl silane (27ml). The reactant was agitated at the temperature for 1 hour, 
and next, it warmed at 0 degree C over 1 hour, and agitated for fiirther 2 hours. Ice-cooled saturation 
NaHC03 It poured and the reaction was suspended. A layer is separated and it is an organic layer MgS04 It 
dehydrated. By CH2 C12 (2x200ml), the aquosity layer was extracted again and doubled, and it washed by 
NaCl and doubled with the first organic extract. The colorless oil was obtained when the flash plate LC 
refined the product. The 4(RS)-benzyloxy-3(RS)-hydroxy tetrahydrofijran (2.88g) was dissolved in CH2 C12 
(20ml), and it cooled at 0 degree C. The solution of COC12 (inside of toluene 12.5%) was added for 5 
minutes through the addition funnel. The obtained solution was gradually warmed to the room temperature, 
and was ripened for 24 hours. After letting the argon pass in the solution for 1 5 minutes, all the volatile 
substances were removed with water suction pressure. It was used without having carried out azeotropy of 
the non-refined oil, and refining it further with toluene (2x1 0ml). CH2 C12 which cooled non-refined chloro 
formate at 0 degree C It dissolved. N-hydroxy Succin imide (1.7g) and triethylamine (2.1ml) were added to 
this cooled solution. Mixture is agitated at a room temperature for 12 hours, next it dilutes with CH2 C12 
(50ml), washes by NaHC03 and NaCl, and is Na2 S04. It dehydrated. With the flash plate LC which uses 
ethyl acetate / hexane mixture, the desired compound was obtained with low yield with the 4(RS)- 
benzyloxy-3(RS)-hydroxy tetrahydro fijran. 

[0177] Step 2:N'-[2 (S) - 3-methyl-l-butanol]-3 (S) -[3 (S) - amino -2 (S) - hydroxy-4-phenyl-butyl]-3 (- S - 
-) - phenylmethyl — methyl - a pyrrolidine - two - ON — a hydrochloride — N — ' - [— two — (— S — ) - 3- 
methyl-l-butanol — ] - three — (— S — ) - [— three ~ (— S — ) - (1 and 1 -dimethylethoxy carbonylamino) - two 
— (~ S ~) - hydroxy one - four - phenyl - butyl — ] - three — (S) It is CH2 C12 about - phenylmethyl- 
pyrrolidine-2-ON. It dissolved and cooled at 0 degree C. It is CH2 C12 about the equivalence of the solution 
which absolute ether was saturated with HCl gas and obtained. It added. Mixture was agitated until starting 
material was no longer accepted by 2 hours or TLC. The solvent was evaporated and residue was dehydrated 
under the vacuum. 

[0178] Step 3:N'-[2 (S) - 3-methyl-l-butanol]-3 (S) Hydrochloride obtained at the - [3(S)-(4(RS)-benzyloxy- 
3(RS)-tetrahydro hula NOKISHI carbonylamino)-2(S)-hydroxy-4-phenyl-butyl]-3(S)-phenylmethyl- 
pyrrolidinone step 2 (50mg) 0.099 millimols were dissolved in DMF (1ml) with the cis— hydroxy furan 
carbonate (lOOmg, 0.148 millimol) fi-om step 1. Mixture was cooled at 0 degree C and triethylamine 
(0.015ml, 0.109 millimol) was added. A solvent is evaporated under a vacuum 4 hours after, residue is 
diluted with 30ml ethyl acetate, and it is saturation NaHC03. It washed. Ethyl acetate (2x30ml) extracted 
the aquosity layer. An organic layer is doubled, and it washes with salt water, and is MgS04. It dehydrated. 
They are 5% isopropanol / CHC13 about the oil after filtering and condensing. When flash chromatography 
refined, 50mg (1:1 diastereomer mixture) of products was obtained. 
[0179] The melting point of 50-60 degrees C. 

[0180] Example 12N'.[2 (S) - 3-methyl-l-butanol]-3 (S) -[3 (S) - () [ 4] (RS) - hydroxy - 3 (RS) - tetrahydro 
hula NOKISHI carbonylamino -3 (S) - hydroxy-4-phenyl-butyl]-3 (S) Manufacture N'-[2 of - phenylmethyl 
pyrrolidine-2-ON (S) - 3-methyl-l-butanol]-3 (S) -[-- 3(S)- (four ~ (- RS -) - benzyloxy one - three - (~ 
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RS — ) - tetrahydro one — a hula — NOKISHI — carbonylamino - three — (— S — ) - hydroxy one - four - 
phenyl - butyl — ] - three — (-- S — ) - phenylmethyl - a pyrrolidine - two - ON (diastereomer mixture) ~) It 
dissolved in 95% ethanol 2ml which contains the carbon support Pd 10%. Mixture was hydrogenated under 
the balloon filled up with hydrogen ovemight. The catalyst was filtered and filtrate weis condensed. They are 
10% isopropanol / CHC13 about residue. When the flash chromatography in inside refined, 22mg of white 
solid-states made it recrystallize using an assembly, and the ether/hexane, and when refined fiirther, the 
1 3mg of the last purification objects was obtained. 
[0181] The melting point of 140-141 degrees C. 

[0182] 13N [ of examples ]'-()[ 2] (S) - cyclopentyl -1 (R) - hydroxy - 3 (R) - methyl -3 (S) -[3 (S) - () [ 3] 
(S) - tetrahydro hula NOKISHI carbonylamino -2 (S) - hydroxy-4-phenyl-butyl]-3 (S) -[4- () [ 2-] The 
manufacture step 1 of ethoxy phenylmethyl] -pyrrolidine-2-ON : Manufacture (R [ 3 ], 5S, rS)-3-allyl 
compound-5-(4-t-butyl-dimethylsilyl) (oxy-) phenylmethyl-5- of an aldehyde (4-mol HORINIRU) (1-(1 and 
r-dimethylethoxy carbonyl) (amino)-2-cyclohexyl ethyl)-dihydrofiiran-2(3H)-ON was dissolved in 
MeOH/CH2 C12 (10:1), and it cooled at -78 degrees C. Bubbling of the ozone was carried out to this 
solution until ****** was maintained. Next, bubbling of the argon gas was carried out to this solution, and 
superfluous ozone was purged. - At 78 degrees C, the methyl thioether (4ml) was added and the solution 
was warmed to the room temperature. When the solution was agitated for fiirther 3 hours, then the solvent 
was removed and the flash plate LC (3:1 hexanes: EtOAc) refined residue, 3.43g of products was obtained. 
[0183] Step 2:N'-[2 (S) - cyclopentyl -1 (R) - hydroxy - 3 (R) - methyl]-3 (S) - [3(S)-(1 and 1- 
dimethylethoxy carbonylamino)-2(S)-hydroxy-4-phenyl-butyl] - the aldehyde (0.71 Ig) fi-om the 3(S)-[4- 
(hydroxy) phenylmethyl] -pyrrolidine-2-ON above-mentioned step 1 3A molecular sieve (powder) which 2~ 
-amine — 3 — methyl — cyclopentanol-HCl(ed) (0.208g, 1.37 millimol), and was activated was put into the 
25ml round bottom flask with a rabble which carried out combustion desiccation 1 .24 millimols. MeOH 
(3ml) was added and this mixture was agitated for 30 minutes. The glacial acetic acid (lOEq) was added to 
the solution at NaCNBH3 (0.233g, 3.72 millimol) and a degree, and the reactant was agitated ovemight. 14 
hours after, since HPLC showed that the aldehyde of little starting material existed, it added the 20 moremg 
amine HCl, and agitated the reactant for fiirther 2 hours. The solution was filtered and filtrate was processed 
by the citric acid (4ml) 10%. Next, MeOH is removed by the rotary evaporator and it is N about a solution. 
Tlie solution was made into basicity by NaOH. Mixture is extracted and set by CHC13 (3x3 0ml), and it is 
MgS04. It dehydrated. All the volatile substances were removed, the residue (800mg) which remained was 
dissolved in toluene (6ml), and it exposed to 1 -hydroxy benzotriazol (50mg). This solution was heated at 80 
degrees C ovemight. When it cools to a room temperature, a reactant is condensed and they are THF / IN 
about the remaining oils. It dissolved in HCl (4:1) and agitated for 72 hours. The reactant was neutralized 
and condensed by the solid-state NaHC03 (60mg). Aquosity residue was extracted by EtOAc (3x40ml). 
Organic layers are collected and it is MgS04. It dehydrated. When the flash plate LC (1 :1 EtOAc:CH2 C12) 
refined the non-refined product, 540mg of desired phenols was obtained. 

[0184] Step 3: N*- () [ 2] (S) - cyclopentyl -1 (R) - hydroxy - 3 (R) - methyl -3 (S) -[3 (S) -(1 and 1- 
dimethylethoxy carbonylamino)- 2(S)-hydroxy-4-phenyl-butyl] — the phenol (0.3 50g) from the -3(S)-[4-(2- 
(4-mol HORINIRU) ethoxy)-phenylmethyl]-pyrrolidine-2-ounce tetraethylpyrophosphate 2 627 millimols, a 
chloro ethyl morpholine (0.468g, 3.13 millimol), and Cs2 C03 (g [ 0.68 ], 2.089 millimol) were put into the 
50ml roiind bottom flask, and it dissolved in anhydrous dioxane (6ml). This solution was agitated at 80 
degrees C under the argon ambient atmosphere ovemight (under the capacitor). It cooled to the room 
temperature 14 hours after, and it diluted with CHC13 (20ml), and filtered. Filtrate was condensed, and when 
the flash plate LC of EtOAc/MeOH of 95/5 containing deep (5%) NH4 OH refined, 350mg of products was 
obtained. 

[0185] Step 4:N'-[2 (S) - cyclopentyl -1 (R) - hydroxy - 3 (R) - methyl]-3 (S) -[3 (S) -(3(S)-tetrahydro hula 
NOKISHI carbonylamino)- 2(S)-hydroxy-4-phenyl-butyl] - the product (0.3 lOg) from the -3(S)-[4-(2-(4- 
mol HORINIRU) ethoxy)-phenylmethyl]-pyrrolidine-2-ounce tetraethylpyrophosphate 3 It dissolved in CH2 
C12 5ml, and added to the saturation HCl/EtOAc solution (20ml). The obtained solution was agitated for 2 
hours and completion of a reaction was judged by HPLC after that. Concentration of the reactant obtained 
350mg of HCl salts. It is 7ml CH2 C12 about this salt. It dissolved and triethylamine (0.16ml, 1.14 millimol) 
was added to 3(S)-tetrahydrofuranyl Succin IMIJIRU carbonate (0.1 55g, 0.679 millimol) and a degree. The 
reactant was agitated for 2 hours and condensed, and when the flash plate LC in CHC13 / MeOH of 95/5 
containing deep (5%) NH4 OH refined, 240mg of products and 60mg of mixed fractions were obtained. By 
the same solvent system, 60mg is re-refined, and is doubled, and it is P205. Dehydration obtained 246mg of 
request products. 
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[0186] The melting point of 52 degrees C (decomposition). 

[0187] 14N [ of examples ]'-()[ 2] (S) - cyclopentyl -1 (R) - hydroxy - 3 (R) - methyl -3 (S) -[3 (S) -[N- 
The procedure of the manufacture precedence example of|-3(S)-[4-(2-(4-mol HORINIRU) ethoxy)- 
phenylmethyl]-pyrrolidine-2-ON is followed, (KARUBO benzyloxycarbonylamino-(L)-BARINIRU)]-3(S)- 
hydroxy-4-phenyl-butyl The HCl salt from step 4 of a precedence example (0.5g, 0.776 millimol), HOBT 
(0.1 67g, 1.24 millimol), EDC (0.238g, 1.24 millimol), and a CBZ-valine (0.243 g, 0.97 millimol) were 
doubled within the 50ml round bottom flask, and it dissolved in DMF (10ml). This solution was cooled at 0 
degree C, and triethylamine (0.36ml, 2.6 millimol) was added through the syringe. The reactant was agitated 
overnight, bringing close to a room temperature gradually. Concentration hardening by drying of the 
reactant was carried out 14 hours after, residue was dissolved in EtOAc (50ml), and it washed by NaHC03 
(2x20ml). Organic layers were collected and it dehydrated (MgS04), The aquosity layer was re-extracted by 
EtOAc (75ml), and it doubled with the first thing. The EtOAc/iPrOH flash plate LC of 93/7 containing deep 
(5%) NH4 OH refined the non-refined product (SOOmg). 

[0188] 15N [ of examples ]'-()[ 2] (S) - cyclopentyl -1 (R) - hydroxy - 3 (R) - methyl -3 (S) Product of the 
example before manufacture of - [3(S)-(N- (2 -kino yl-carbonyl-(L)-BARINIRU))-3(S)-hydroxy-4-phenyl- 
butyl]-[4-(2-(4-mol HORINIRU) ethoxy) phenylmethyl]-pyrrolidine-2-ON (0.130g) 0.161 millimols were 
dissolved in EtOH5ml and then Pd/C (lOOmg) was added 10%. A flask is deaerated under a home vacuum 
and it is H2 there. It was filled up (balloon). This process was repeated 3 times. The catalyst was carried out 
the ** exception 14 hours after, and the solvent was removed by the rotary evaporator. Azeotropy of the 
residue was carried out with toluene (2x4ml), and the obtained amine was dissolved in DMF (5ml). Hydroxy 
benzotriazol (0.034mg), EDC (0.049g), and qunaldinic acid (0.035g) were added to this solution. The 
solution was cooled at 0 degree C and Et3 N (0.025ml) was added through the syringe. The solution was 
gradually agitated with slight tepidness to the room temperature. DMF was removed 14 hours after and 
residue was dissolved in EtOAc (40ml). This organic layer was washed in H2 O (20ml), saturation 
NaHC03, and (20ml) Saturation NaCl (20ml). Organic layers are collected and it is MgS04. It dehydrated. 
The aquosity layer was again extracted by EtOAc70ml. An organic layer is doubled and it is MgS04. It 
dehydrated. The product was isolated as diastereomer mixture with the flash plate LC in EtOAc/MeOH of 
95/5 containing deep NH4 OH (5%). 

[0189] Example 16N'-[2 (S) - cyclopentyl -1 ON (- R -) - hydroxy one - three - (- R -) - methyl -] - 
three - (- S --) - [-- three - (- S -) - (N-(4 - oxo-4H-l-benzopyran-2-carbonyl)-L-BARINIRU) - amino - 
-] - two — (~ S — ) - hydroxy one - four - phenyl - butyl — ] - three ~ (— S — ) - phenylmethyl - a pyrrolidine - 
two - Manufacture step 1 :N'-[2 of compound F (S) - cyclopentyl -1 (R) - hydroxy - 3 (R) - methyl]-3 (S) - [3 
(S)-(l and 1 -dimethylethoxy carbonylamino)-2(S)-hydroxy-4-phenyl-butyl] - like step 2 of the -3(S)- 
phenylmethyl-pyrrolidine-2-ON example 10 Manufactured -(R [ 3 ], 5S, I'S) 3-ethanal-phenylmethyl -5 -(1- 
(1 and r-dimethylethoxy carbonyl) (amino)-2-phenyl-ethyl)- Dihydrofuran-2(3H)-ON (4.6g) 10.6 millimol; 

2 (S) - amino-3(R)-methyl-l(R)-cyclopentanol HCl(2g, 13.8 millimol); and activated 3 A molecular sieve 
(powder) were put into the round bottom flask possessing a rabble which carried out combustion 
desiccation. MeOH60ml was added and this mixture was agitated for 0.4 hours. The glacial acetic acid (25 
drops) was added to mixture at NaCNBH3 (0.865 Ig, 13.8 millimol) and a degree, and the reactant was 
agitated under the argon ambient atmosphere overnight. HPLC showed that starting material did not remain 
14 hours after. The solution was filtered with the cerite pad, filtrate was processed by the citric acid 10%, 
and it was referred to as pH 2.5-3. Next, MeOH is removed by the rotary evaporator, residue is diluted with 
equivalent CHC12 / CHC13 (150ml of whole quantity), and it is IN about a solution. It processed by NaOH 
and adjusted to pH9.5. The layer was separated and the aquosity layer was extracted 5 times by 50 more% 
of CHC13/CH2 C12 80ml. An organic layer is doubled, and it washes with salt water, and is MgS04. It 
became a bubble when dehydrated and condensed (6g). It doubled with another batch (5g) which 
manufactured this under the same conditions. Residue was dissolved in toluene (300ml) and HOBT (0.9g), 
and mixture was agitated at 70 degrees C overnight. Since starting material was not detected by HPLC, the 
solution was condensed. When refined having applied it to the flash chromatography in 70%EtOAc / 
hexane, 9.69g of desired products was obtained (it is 85% of yield to aldehyde 9.2g of starting material). 
[0190] Step 2:N'-[2 (S) - cyclopentyl -1 (R) - hydroxy - 3 (R) - methyl]-3(S)-[- 3(S)-[(1 and 1- 
dimethylethoxy carbonyl) amino] - (L) - BARINIRU-2(S)-hydroxy-4-phenyl butyl ~] - the product (9.69g) 
from the -3(S)-phenylmethyl-pyrrolidine-2-ON above It is 80ml CH2 C12 about 18.00 millimols. It 
dissolved and cooled at 0 degree C. It is CH2 C12 in 150ml of solutions which were saturated with HCl gas 
and obtained in absolute ether. It added. Mixture was agitated under the argon for 2 hours until starting 
material was no longer detected by HPLC. The solvent was evaporated and residue was dehydrated under 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi ejje 3/17/2006 



JP,05-279329,A [DETAILED DESCRIPTION] 



Page 46 of 46 



the vacuum. A HCl salt (6.3904g, 13.5 millimol), a L-BOC-valine (3.819g, 17.6 millimol), EDC (3.374g, 
17.6 millimol), and HOBT (2.378g, 17.6 millimol) were dissolved in DMF (80ml), and the solution was 
cooled at 0 degree C. In addition, deep suspension was diluted with another DMF (15ml) for triethylamine 
(3.96ml, 28.4 millimol) through the syringe. It agitated under the argon overnight until starting material 
stopped having remained with slight tepidness to the room temperature gradually. DMF was condensed by 
the high vacuum, the oil of the obtained yellow 150ml 50%CH2 C12 : CHC13 diluting - 20ml 10% citric 
acid and 20ml H2 0 or 20ml saturation NaHC03 and 20ml salt water - washing - MgS04 It dehydrated. 
After filtration, when filtrate was condensed, the yellow oil was obtained, and when this was applied to the 
chromatography using 50%EtOAc / hexane, 7.08g (a HCl salt to 82.6% of yield) of desired products was 
obtained. The melting point of 159-160 degrees C. 

[0191] Step 3:N'-[2 (S) - cyclopentyl -1 (R) - hydroxy - 3 (R) - methyl]-3 (S) -[3 (S) - [(N-(4 - oxo-4H^l- 
benzopyran-2-carbonyl)-L-BARINIRU) amino]-2(S)-hydroxy-4-phenyl butyl] ~ the product (7.08g, 1 1 
millimol) from the -3(S)-phenylmethyl-pyrrolidine-2-ON above 30ml CH2 C12 It dissolved and cooled at 0 
degree C under the argon. It is CH2 C12 in 30ml of solutions which were saturated with HCl gas and 
obtained in absolute ether. It added. 40ml of saturation Et2 0 solutions and CH2 C1230ml were further added 
until it agitated mixture for 5 hours and starting material stopped having remained. The solvent was 
condensed and the vacuum drying of the residue was carried out. A HCl salt (1 .998g, 3.5 millimol), 4 - 
0.8653g of oxo— 4H-l-benzopyran-2-carboxylic acids, 4.55 millimol, EDC (0.872g, 4.55 millimol), and 
HOBT (0.61 43 g, 4.55 millimol) were dissolved in DMF24ml, and it cooled at 0 degree C. Triethylamine 
(1.02ml, 7.35 millimol) was dropped through the syringe. The reactant was gradually warmed to the room 
temperature and it agitated under the argon overnight. Starting material was not detected in HPLC of 14 
hours after. DMF was evaporated under the vacuum. They are CH2 C12 / CHC13 about brown residue. It 
dilutes, washes by 30ml of 30ml of 10% citric acids, and H2 O, saturation NaHC03 30ml, and 30ml of salt 
water, and is MgS04. It dehydrated. After filtration, when filtrate was condensed, it became a brown oil. If 
flash chromatography (70%EtOAc / hexane) refines residue twice once by MPLC (65%EtOAc / hexane) ; 
(56.2% of yield from HCl salt) melting point 1 18-123 degree-C; partial NMR(CDC13, 400MHz):4.37 from 
which 1 .085g of request products was obtained in the whole quantity (m, IH), 0.986 (d, 3H, J= 6.78Hz), 
0.980 (d, 3H, J= 6.96Hz), 0.876 (d, 3H, J= 6.59Hz). 

[0192] C42H49N 307 about - calcuIated-value:(707.875):C of C, H, and N, and 71.27.; H, 6.98;N, and 
5.94. 

[0193] Measured value: C, 71.04 ; H, 7.03 ;N, 6.04. 

[0194] The inhibition experiment of the reaction of 0.5mg[/ml ]] was carried out at 30 degrees C among 
50mM sodium acetate (pH5.5) for 1 hour at the time of the protease discovered with the assay Escherichia 
coli of inhibition of the virus protease which the microorganism discovered, and peptide substrate [Val-Ser- 
Gln-Asn-(solid naphthyl) Ala- Pro-lie- Val and reaction initiation. 1 . The inhibitor of the various 
concentration in DMSO of Oul was added to peptide water-solution 25ul. 0.1 33M sodium acetate (pH5.5) 
and the 0.3 3nM protease in the solution of 0.1% cow serum albumin (0.1 Ing) were added 15 uls, and the 
reaction was started. The reaction was suspended by 5% phosphoric-acid 160ul. The resultant was separated 
by HPLC (VYDAC extensive hole 5cmC-18 opposition, acetonitrile inclination, 0.1% phosphoric acid). 
Extent of reaction inhibition was measured from the height of the peak of a product. HPLC of the product 
compounded independently performed the check of quantum criteria and a product presentation. IC50 of 
this invention compound is the range of abbreviation O.lnM-lOOmicrometer. IC50 values of the most 
desirable compound (A-H) are about 0.2 nM(s). - They are about 10 nM(s). 

[0195] Ahhough said specification explains the principle of this invention with the example for explaination, 
it will be understood to be that in which all useful strange methods, the adaptation, or modification are 
included in the following claims and the range of the equal object by operation of this invention. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/17/2006 



Searching PAJ 



— V 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 05-279329 
(43)Date of publication of application : 26.10.1993 



(SDlntCL C07D207/26 
^ A61K 31/40 

C07D401/12 
C07D405/12 
C07D405/14 
C07D409/12 
C07D409/14 
C07F 9/09 
G07F 9/572 



(21) Application number : 04-354593 

(22) Date of filing : 16.1 2.1992 



(71) Applicant 

(72) Inventor : 



MERCK & CO INC 

VACCA JOSEPH P 
CHEN UN-TSEN JENNY 
HUNGATE RANDALL W 
GHOSH ARUN K 



(30)Priority 

Priority number : 91 80791 1 Priority date : 16.12.1991 Priority country : US 



(54) HIV PROTEASE INHIBITOR HAVING INTERNAL LACTAM RING 

(57)Abstract: 

PURPOSE: To provide a compd. having an internal lactam ring 
useful for the inhibition of HIV protease, the prevention or 
treatment of HIV infection and the treatment of AIDS. 
CONSTITUTION: The compd. of formula I {A is trityl, H, C0-R1 (R1 
is H, an alkyi, aryl, fluorenyl. etc.). phthaloyl. etc.; B does not exist or 
is formula II [Z is O. S, NH; R9 is H, 0R11. SR11 or N(R11)2 (R11 is 
H, aryl, 5- to 6-membered heterocycle, etc.), etc.]; G is formula III 
[Q is formula IV, formula V (R1 3 is H, an alkyI or arom. heterocycle); 
J is R14, formula VI [R14 is H. an alkyl. (CH2CH20)nCH3 ((n) is 0 to 
5), etc.; R17 is H, an aryl. heterocycle. etc.)]} or its salt; for example, 
the (N')-[4(S), 2(R)-(3.4-dihydro-1H-2- benzoxothiopyranyl)]-3(S)- 
[3(S)-(3(S)-tetrahydrofuranoxycarbonyl-amino)-2(S)- hydroxy-4- 
(cyclohexyl)butyl]-3(S))-(phenylmethyl)-pyrrolidin-2-one of formula 
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a) r)\^^)\'. 

b) ''^a. 

c) - ha. 

d) C,.3 T^l'^ + i'. 
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i 

- + -C R 



1? 



1- ^ -IB 

[SS^IO] N' - [4 (RS) - (3. 4-i?fc 
Ka- lH-2 — i>y^:ff^J^jUX^l/;^ + VF) ] 
-3 (S) - [3 (S) - ( (1. l-i^^^Jbih* 
iytj}V^~JV) r^y) - 2 (S) - t KU=^^S/-4- 
-3 (S) - (7*^>>uy5=-JU) fa 

l»>'>-2-:t>: N' - [4 (R) - (3. 

Fo- 1 H-2 — -«^>y9^:i-t•7-;^>^>'^;^» ] -3 

(S) - [3 (S) - ( ( 1. 1 -i^jt^jVoihdf-iyiJ 
)l^::^)V) 7Zy) -2 (S) - b KO^^S^- 4 -7 * 
-3 (S) - - b'a >; 

i^>- £-:*•> : N' - [4 (S) - (3. 4-i^b H 
ci-lH-2 — t>''/5^:i-b-^j:.;l';^;l/;^>) ] -3 

(S) - [3 (S) - (3 (S) -7"h7bFP7^^ 
+i/;<7;U;i?^;l/T5 ^) -2 (S) -bFP+e^-4- 
y -3 (S) - (:7i;^;l/^5^;l/) -b 

P'JS^>-2-:i-> : N' - [4 (RS) - (3, 4- 
V'i^ Fa - 1 H-2 — c>V"9^:^- f^^:-;!') ] - 3 

(S) - [3 (S) - ( ( 1. I -i?jt^)lX.Vdriyt} 

T5 -2 (S) -b FP + i^-4 
p^+»<';U:/gijU] -3 (S) - (4-bKP+i^7x 
-b'P >;i^>-2 -3r> ; N' - [4 (R 
S) - (3. 4-5^b FP- 1 H-2--^>y5^:l-b^ 
-il') ] -3 (S) - [3 (S) - ( 1. l-i?^^JU 
iF=fi/*-»l';K-Jl'T5>') -2 (S) -bFP=<^5^- 
4- (i^i^P'-v+J^Jl') -3 (S) - (7x- 

ju^g^^u) -b-pyi;>-2-:t> ; N' - [4 <S) 
-(3. 4-2^bFP-lH-2 — i>y^:i-b-7^;l' 
F) ] -3 (S) - [3 (S) - (3 <S) - 
7^F-7b FP^^-^+J^^Jl/ji^-^VTS y) -2 (S) 
-bFP + i^-4- (S^^P'-^^^i^;!/) -3 

(S) - -b-pyj^>-2-:t> : 

N' - [4 (R) - (3. 4-i^bFP-lH-2 — i 
>^/5^:tb^-;W;^>iU7-< F) ] - [3 (S) - (3 

(S) -T- F^b FP7-7y+i^;<;jUAK^;UT5 - 

2 (S) -fcFP^^i'-4- - 

3 (S) - (r'x-^b^^'ju) -bp •;j^>'> : N' - 
[4 (RS) - (3. 4-i^b Fp- 1 H-2 — O:/ 

^sl-b^ijU) ] -3 (S) - [3 (S) - (1. 1- 
V>jt^jV:Lh^iyiJJV^~JV7^ y) -2 is) -bF 
p=^i^-4- (->i'P^=1=~>^i') -3 (S) 

- ( (4- (2- (4--=eJU*yy) -xF+2^) 7x 
--lU) y5^;i/) -bDyi^>-2 -5^> ; N' -[4 
(R) - (.->X (3-b FP+i^- 1 ->r>i^i 
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Jb) ) ] -3 (S) - [3 (S) - (3 (S) -f-F5 
\i\=ay^ydr-ytjjV^^:^M7S.y) -2 (S) - bF 
P + ->-4-7x-JU:/5'jU] -3 (S) - (:7x^;U 
j'^ii') -ba>;2^>-2-*>: N' - [4 (s) . 

2 (R) - (3. 4-2^b Fp- lH-2--<>V^:i- + 
V^^b7-JU) ] -3 (S) - [3 (S) - (3 
(S) -7^F-7b FP7-7^+i^^;l/jJ<:^;UT5y) - 
2 (S) -bKP=¥i^-4- (.iyi>U^di^ZyJV) ^=S- 
JV] -3 (S) - iV x.=.)\y:<=f-)l>) -bP';S?>-2 
10 -:*■>; N' -[ 1 -b FP + e^- 3-^5^ -lU- 2-2^ 
f?u^lj=f-y\,^ -3 (S) - [3 (S) - (1. 
^^;l.x F+*/j!7JU;iCj:.Jl/T5^) -2 (S) -bFP 
+i^-4 -■7x-;b:/5^Jl/] -3 (S) - (^x:::.;!/^ 

-bpyi?>- 2 -:*->; N' - [ (4S) - 
(3. 4-i?b FP- lH-2-•^>^/?^:i•t^•5':::• 
;^) ] -3 (S) - [3 (S) - (3 (S) -T^F^b 
Yn-y=y=-)\^-i^^iy±})\,if>.=.)Vr\y) -2 (S) -b 
Fp+5^-4- (s^i'P-^+'^-ii/) :/f;u] -3 (S) 

- ( (4- (2- (4-*;l/s^'; >') iF+i') 

20 ^i') ^?;u) -bP y 5;'>-2 -5^> : N' - [ (4 

S) . (2 S) - (3. 4-i?b FP- 1 H-2 — 4> 
V^:t + y5=-:^-b7^;l/) ] -3 (S) - [3 (S) - 

(3 (S) -T^F^b FP7 5^Jl/^+i';<7;p5K-;l/T 
5-/) -2 (S) -b FP+t^-4- (S^i'P^+i^ 
JU) --/g^^U] -3 (S) - (4-b FP + i^-^xJ:: 
;i/^5^ju) -b*p 2 : N' - [ (4 
S) . (2RS) - (3. 4-i^b FP- 1 H-2---i 
>V:t^^y5^:i-b-v:^>'l') ]-3(S)-[3(S)- 

(3 (S) --T^F-^b FP7^::.;U:t=^=S^:^;Jl/iK-Jl/T 
30 5-/) -2 (S) -b Fp+->-4- (J>d^P-^+i^ 
>!.) -3 (S) - ( (4- (2- (4-*>H' 

;f:y>') iF+i^) 7x-ju) ^^-Jb) -bpyj;?>- 

2-:*->;N' - [ 1 -b FP+i^- 3-y 9^;l'-2 - 
ixi^D.-t>5^;H - 3 (S) - [3 (S) - (3 (S) 
F^b FP7^— JWr 5 >*) -2 
(S) -b FP+i^-4-7xx;l':;/'5^Jl/] -3 (S) 

- (:7x-;U^9^-)l<-) -b-pyi;!>-2-:J-> ; N' - 
[2 (S) --rVT'PbVl/X^y-;!'] -3 (S> - 
[3 (S) - (3 (S) -T^h^b FP7^-^=¥->:<;;I' 

40 jfi-Jl'TSy) -2 (S) -bFP + i^-4- (7x::^ 
iU) -3 (S) - iv - bP y 

2^>-2-J^>:N' - [ (5S. 1' S) - (2- 
(^g^iU) i5^jU-S^b FPr'^>-2- (3H) 
» -r^t/] -3 (S) - [3 (S) - [N- (3 (S) 
-f- F^b FP7^y+ix*;jU^-^l/) -T5^] -2 
(S) -bFP=t^2^-4- (7XXJI/) ^^^^-Jl/] -3 
(S) -:7 x^;uy g^;u- bP y i;>-2 -:t> : N' 

- [2 (S) - >f VT'PbVUJ.^f^'-^l'] -3 (S) - 
[3 (S) - [N- (4 (R) -tKD4^i/-3 (S) 

50 F^b FP^^y't^S^^^l'Jj*— JU) r 5 >'] -2 
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(S) - 1 KP+S^-4-"7x^>H.>^^;l/] -3 (S) 
- >'xx;u^^;u~h*a»;s^>- 2 N' -[i 

(R) -b:KP+->-3 (R) 2 -v^^P--^ 

>^iU] -3 (S) - [3 (S) - [N- (3 (S) - 

(S) - 1 FP+^-4-:7x::^;b>^^;b] -3 (S) 
-7xr.;Uy^;U-t'PUex>-2-:t> ; N' -[1 

(R) -tKP+5x-3 (R) -jt^)\,-2-zy^U<< 
>?'JU] -3 (S) - [3 (S) - [N- (3 (S) - 
7*h^t }rViy'7y^iyij)V:!i^::^)\^) T ^ ] - 2 10 

(S) -bFP=t^->~4- (->d^P^=^->;l/) 
-3 (S) - ( (4- (2- (-:^y5^JbT5y) xh + 
S>) V - fP y S^>-2 ; N' 

- [ 1 (R) -t FP=t->/~3 (R) -^^)l-2-U 
^p^>^;H -3 (S) - [3 (S) - [N- (3 

(S) -7^ h^fc i^uy^ T^y] 

-2 (S) -fc FP + e^-4- (i^^X2-^^iy)l) 

-3 (S) - ( (4- (2- U-'tJlt^Vy) X 
:7x-;U) -t:p«;s;^>-2-3f> ; 

N' - [ 1 (R) - 1 FP+->-3 (R) -y?;U-2 20 
->-t5^P-c>5^;l/] -3 (S) - [3 (S) - [N- 
(3 (S) -f^h'7\^\'uy'7y^zytfJl7i<:^)l) 
y] -2 (S) -l::KP + ->-4- (iy^U-^^iyJV) 
rf^Jll -3 (S) - ( (4- (2- (3. 6. 9. 1 

-fp »J-:^>- 2 ; N' - [ 1 (R) - t F 

P + t^-3 (R) -^5^^U-2 -S^^P^>^;1/] -3 
(S) - [3 (S) - [ (N- (^>tyj\yt^iyi7)\y:r^ 
-L-^^^J:^Ji^) T^^] - 2 (S) ~tFP + 
^_4^^^^;^^^;^] -3 (S) -^'xJ^.Jl/^^^U 30 

- t'py t;^>-2-*> : N' - [1 (R) -t FP^ 

(R) -ji^}U-2-ty^\:i^>^)l] -3 
(S) - [3 (S) - [ (N- (2-^yV)l^^)V4^^ 
-L-^^V^Jl^) T^>']-2{S)-b FP + t^ 
-4-:7x^;U::^^;l/] -3 (S) -:7:cjr.;i.y ^jiz- 
fc'P U s;^>- 2 -:t> ; N' - [1 (R) -bFP + i^ 
-3 (R) -y^;l/-2-i^^P--^>^;l/] -3 (S) 

- [3 (S) - [ (N- {^>tyJi^:t^->tf)V7^:^)V) 
-L-^^V:=^)\y) T^^]-2(S)-t Fp + ->-4 

- (tx>7p-\+ix';U) y^^Jl] -3 (S) - ( (4- 40 

(2- (4 --t^Ujfj »; y) :7x::i;i/) 
ji) -fpy>:;^>-2-:t>: N' - [i (R) - t F 
P + i/-3 (R) -^^;l/-2 -S/^P-<>^;H -3 
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[0058] ttS©pJ^i* T 
at. R. R" . R' . R' . RV R' . R". R". 

R". R"> R". A- . n. zm imM<Dmfm.^ 
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|jS(©W:^©fiaWflg|»Siig^{b7k^»*^tf4>©<bU (Me 
tiy^Jl/, Et«i5^;l/. Pr»7"Pf;U. Bu»:/^ 
;l'r*^>) : fr)Va=^iyi itt. Ji^nL./c|^©^M 

at*;l', i^i'py^^;!/. i^^D-^>5^;b, t/'i/D-^+i^ 
Jl' (Cyh) S0*i^i'0-s7-?-;u©J;^)&:fia«liSS*$ 

iiist»:*/c«^«t«;©iif*«ii«rWi^. ifttcrSor 
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[0060] :^mm9fp'Cit. ^leuj&rc^KO. rr 'j 
(Ph) *Sttic-rs«>o<b-rs. 

r^^]Sj iB, ^T©^^^c5~7Mj^fS3ES3;/c»7 
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[006 1 ] *igiMg4it?«. ItiBDOrt^llBD. Ig^SI 

^^^c5-7M©#3Eg^>L<«-S. iSfc«7~ 
1 0«-]S^l«SSI*aL. IS«I-Cfe^^fa-CfeJ:< . 

jaicm{b3nrc^r*>j:< . ^«^7^PM^^»afimE3 
iffi<bsnt:t>r4>j:< . ±iBSSoi>-rn*>©asiS*s 
.'<>-if>fs«:ai!^b/c^T©-iis?&'a§-r*, wmm 

^©iC^-CM^LTC^r J:u. C©J:5^c1g^JgS^ 
©ft^WC». f^Ui^^^U. f--t^i?-JU. 2-:im^ 
V f ■^^ 2 - V f'^ U i^::-;!/, 2 - V 

PU-'l'. 4 - f-^U K-=-JU. fP'Ji^— Jl/, b'^yy 

wy:i-+-9-v/yjk -(y^^ifV'yt>:^>'u. *;u!f:y- 
.(k ^rv^})V^ 9^ryyi?^;i'. -iy^rV'jji. + 

5?i/yi>:::;k V ^T^/y i^.=->>k -<> F yjU. 
y:^;U^ ^y+yy^;k 5 y 5^Ti^ 

TV^-r;W. '<>yb'^:::-;l'. ^>\/^T^/<JJl, 
:*-+-9-!/yji'. 7yjk f-h5bKa7y;k f^h^b 
KPb-7— -Ik ^'i— -Ik ^T•t;^5^ 
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-2 (S) -fc Ka + s^-4-:7at::.;l/:/^;l/] 
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(S)-((l. 1 -i/^^^l/x h + >';^Jl'>J<::.;l/) T 
5-/) -2 (S) -fc Fa^^->-4-7x:::-;U>^$^;l/] 
-3 (S) - -fpy t;>>-2-:i- 

>;N' - [4 (S) - (3. 4--:;^l::KP~lH-2 
--c>:/5^:tb-'7J:.;l/XJl/.+;>) ] - 3 (S) - [3 

(S) - (3 (S) -^h^fc Kp:7^^^^$^:^?;1/4<- 
;l/T$>^) -2 (S) -t KP + ->-4-:7:cJ^;l/:r^ 
^l^] -3 (S) - (y -t:Pyi;>>-2 
N' - [4 (RS) - (3. 4-S>t: KP - 1 
H-2-^>V^^:tfc*^:=.JU) ] -3 <S) - [3 
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(S)-((l. I -iy^^)Vs.h^^^:^)\^^:^)V) T 
^y) - 2 (S) -t KP+^'-4-^'^P-^=<^i/;!/>^ 
^;U] -3 (S) - (4-t KP^^>-:7x:^;l.^^jl/) 
-fP»J>^>-2-5r> :N'-[4(RS)-(3. 
4->^t KP- 1 H- 2 --<>V^:*-f^:::.;l/) ] -3 
(S)-[3(S)-(1. 1 h + >/;t7;b 

d<*r.;UT$y) "2 (S) -tKP + ->-4- (S^^P 
•:f^)V] -3 (S) - (:7x^;l/p?^;l/) - 
t:-py>^>-2-^> : N' - [4 (S) - (3, 4- 
10 i^t: KP - 1 H-2 -^>^/5^^f^j:-;bXJl/S' ^ 

K) ] -3 (S) - [3 (S) - (3 (S) -T-K^t 
fuy'yy=^iy:^J\^4<:^)Vr^y) -2 (S) -tKP 

(S^^P--s+t^;l/) -3 (S) - 

{y :ii:^Jl>t^}V) -fp y>^>-2 -:t> : N' - 
[4 (R) - (3. 4->>bKP-lH-2--c>V^? 
2fb*'7^^UX;l/:7^ K) ] - [3 (S) - (3 (S) - 
^Vy\::\'ayyy^^yijJl^^)lT^y) -2 (S) 
-bKP + ->-4~ {yx.::^)V) ~3 (S) 

- (r;*j:i;i/^^;i/) -b-pys;?y> : N' - [4 (R 

20 S) - (3. 4->^bKP-lH-2 — C>V^:tb-5 
^>rl/) ] -3 (S) - [3 (S) - ( 1, 1 
xh+->;^;U;J<j:.;UT^^) -2 (S) -bKP+v'- 
4- (->^P-v^^tx;U) ->^^>rb] -3 (S) - ( (4 

- (2- (4-^;U7^U^) -j:h + >') '7:.i:::^;b) ^ 
^-JU) -fc*P»;s>>-2-:t> ; N' - [4 (R) - 
(S^X (3 -t KP + i^- 1 ) ] -3 
(S) - [3 (S) - (3 (S) -f'h^bKP:7^y 

^iy:^)\^7r^:^)Vr^y) -2 (S) -bKP^^t^-4- 
y :tL::L)\,y'^)V] -3 (S) - (y x.:^}V^ ^Ji^) - b* 
30 \:iViy>-2-:t> ;N'-[4(S).2(R)- 
(3. 4-t?bKP-lH-2-^>^/:t+V^:l-b-^ 
] - 3 (S) - [3 (S) - (3 (S) -f^hy 
\::\^uy'7y^iy:^)l7r-:^JVT^y) -2 (S) -bK 
P4^Sx-4- (S^^P-^+S^^rU) >^^jH -3 (S) - 
(:7:i:j:-;U^^;l.) -ep y t>>-2 -:t> : N' - 
[ 1 - b KP + Sx- 3 - 2 -i^:5'P'^>^;l/] 

-3 (S) - [3 (S) - (1. 1. K + >> 
9y)l7^::-)VT^ y) -2 (S) - b KP + Sx- 4 -:7 x 

^jizf^ju] -3 (s) - (y :x,:z.)\y^f-)i,) -t'py 

40 iy>-2-t> - [ (4 S) - (3. 4-t^b K 
P- 1 H-2-^>V^^:i-b5^;U) ] -3 (S) - 
[3 (S) - (3 (S) -7*K^b KP:7^j=^;l/:t4^i^ 

fj)i7r^z.j\,r^ y) -2 (s) -bKP+i^-4- (t^ 

^p-.:^^>;l.) - 3(S)-((4-(2- 

(4-^;Uj^yy) xh + t^) :7xj:.;i/) ^^Ji/) - b 
PyS?>-2-:t> : N' - [ (4S) . (2S) - 
(3, 4 -SPb KP- 1 H-2 -•-^>y^=^V^^b-^ 
^>iU) ] -3 (S) - [3 (S) - (3 (S) -y^Vy 
b KP:7'7x;U:t^S/*;b?K^Jl/T^ -/) -2 (S) - 
50 bKP=<^^'-4- (S^^P-^^^S^;U) -r^^JU] -3 
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^iU) ] -3 (S) - [3 (S) - (3 (S) -xh^ 
\::V\2y'y::^J\^^=^ZytfJV^:^)ir^y) - 2 (S) - 
bKP + ^-4- (iy^a^^lyjl) -3 

(S) - ( (4- (2- (4-'t;U>-^y y) xh^^') 
:7:cr.;l/) ^^JU) -f py$;^>-2 ; N' - 

1 1 - 1 FP+s^- 3 - 2 -s^i^p--i>^;i/] 

-3 (S) - [3 (S) - (3 (S) -f-F-^tFP^ 10 
^:^}i.:t^iytf)V^:^)\yT^y) -2 (S) -tFP + 
S^-4-:7:tJ^;l/::/^;l/] -3 (S) - 
}V) -V:'UVi>y-2-:t> ; N' - [2 (S) ->fV 
:7'uf;Uj:a?>-;U] - 3(S)-[3(S)-(3 

(S) -7" h-^t FP:7'^y+^:<7;bd<^;l/T^ - 
2 (S) -hFP^S<--4~ (:7:tr.;l.) -3 

(S) - - b'P y >^>- 2 ; 

N' - [ (5S. 1' S) - (2- (-^^^U) 
S^t: Fp:7^>~2- (3H) -:t>) >f>>l'] -3 

(S) - [3 (S) - [N- (3 (S) -T^F^tFP 20 

y^iyijJV7i(::^Jl) -T^y] -2 (S) -tFP 
^^_4_ (:7^j::.;i,) -3 (S) -:7x:::.;l/ 

fp>;-:^>-2-:t> : N' - [2 (S) 
y"7'Pf;bx^y-;H -3 (S) - [3 (S) - [N 

- (4 (R) -fcFP+^'-3 (S) -T-F^tFP:7 
^-/+^:^;i/7K^;u) r^v] -2 (S) -tFp+t^ 
-4 -:7x^;l/>^^;l/] -3 (S) -:7 

bfp Vi:>y-2-t> : N' - [ 1 (R) - 1 Fp + Sx 
-3 (R) -j^^Jl-2-^^^U'-<>^)V\ -3 (S) 

- [3 (S) - [N- (3 (S) -T-h^t FP^'^-/ 30 
=^^S^:^;l/;J^^;U) -2 (S) -t:FP^S^-4 
-:7:i:^;l/:/^jl/] -3 (S) ^)l'-\:za 
0i^>-2-:t> ; N' - [1 (R) -t:FP^S^-3 
(R) -ji^)l^-2-iy^a^>^)V] -3 (S) - 

[3 (S) - [N- (3 (S) -f-h^t FP:7^y + 
iyij)l7r<:^)\^) T^y] -2 (S) -fcFP + >^-4- 
(i^^p-^+>^;U) -3 (S) - ( (4- (2 

epys;^>-2 : n' - [ 1 (r) -b fp+s^ 
-3 (R) -y^;u-2->'^P-<>^;b] -3 (S) 40 

- [3 (S) - [N- (3 (S) -f- F^t FP:7^y 

T^yl -2 (S) ~tFP^5^-4 

- (S^^P-^+5/;U) -3 (S) - ( (4- 
(2- (4-'^:;b3^»; xF + i^) :7xj:.;l/) 

"fcfptji;^>-2-:t>; N' - [ 1 (R) -t F 
P+->-3 (R) ->^^;l/-2 -->^P^>^Jl/] -3 

(S) - [3 (S) - [N- (3 (S) -T-F^tFP 
yyy=^iyij)\^7i<::.jU) T^^] - 2 (S) - t FP + 
s^-4- <2x^P-^+s^;i/) -3 (S) - 

({4-(2-(3, 6. 9. 1 2-y'hy^^^hO 50 
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:t>;N' - [1 (R) -tFP+>'-3 (R) -^^ 
;b-2->'^P-^>?^;l/] -3 (S) - [3 (S) - 

[ (N- (^>ly)V:i'^tyiy)\^^:=^J\^) -L-^^*•J- 
T^y] -2 (S) - t FP + >'-4->':c::-;l/>^ 
-3 (S) -:7x^;uy^;i/- t'P u-:;^>-2 - 
*>;N' - [1 (R) -tFP+i^-3 (R) -^^ 
;U-2-t^t5^P^>^Jl/] -3 (S) - [3 (S) - 

[ (N- (2 -^y -L-^^•y^;^) 
T^>^] -2 (S) -t FP + >^-4-:7x-r.;b:/^ 
^l'] -3 (S) -r7:cr.;l/y^;l/-fc:pi;s;^>- 2 -:t 
> : N' - [ 1 (R) -t FP + S^-3 (R) -y^;^ 
-2 -S^^P--<>^;U] -3 (S) - [3 (S) - 

[ (N- (^>>^;b:i^ + i^;<7;U3j<Ji.;U) -L-^^* 
)l) T^y] -2 (S) -t: FP+>^-4- (v'^P-^ 
>^^Jl'] -3 (S) - ( (4- (2- (4-^ 

.-2-:i->:N' - [1 (R) -tFP + S^-3 (R) 
-y^;l/-2-S^^P-^>^;U] -3 (S) - [3 
(S) - [ (N- (2-^y')Jlt;jV7i'^:^)V) -L-J^ 
yj:.;l.) T5^]-2(S)-fc FP^i^-4- (U^ 
P-^+->;l/) -3 (S) - ( (4- (2- (4 

-^;bj^yy) xF^^S^) 7xx;i/) - bp U 

2 - N' - [ 1 (R) -b FP + ex'-3 
(R) ^;l/-2 -S^^P-O^Jb] -3 (S) - 
[3 (S) - [ (N- (4 -by-:^;b:^;l//Kx;b) -L 
-yx'ijxju) T$>^] -2 <S) -b FP=<^->-4-:7 

-3 (S) -:7 x bP y 

>- 2 N' - [1 (R) ~b FP + V-3 
(R) -^^Jl/-2 -S^^P--^>^;l/] -3 <S) - 
[3 (S) - [ (N- (3-t:Vz^}Viy)V^^)V) -L 
-7^'yx;^) T^^'] -2 (S) ~b 4-y 
xx;l.:/^;U] -3 (S) - :7 x x;l/y bP y 
>- 2 -:*->: N' - [1 (R) -b FP + ->-3 
(R) -^^;l'-2 ->-^P-^>^;U] -3 (S) - 
[3 (S) - [ (N- (4-:t + y-4H- 1 --^>y' 
b-^>-2-;^7;l/.i^x;l/) -L->'^'yx;^) T^>^] ~ 
2 (S) ~b FP+>^-4-7xx;l/:/^;l/] -3 
(S) -:7:i:^;U^5^;l/-b-pyt^>-2-:t> ; N' 

- [1 (R) -bFP+>^-3 (R) -y^Jl-2-U 
^P-N:>^>rU] -3 (S) - [3 (S) - [ (N- (4 
-^;l/2^y y;^;;l/;JCx;i/) -L-^^•yx;^) t^^] - 
2 (S) -b FP + V-4 -y -3 

(S) bP yf^>-2 - :t> : N' 

- [1 (R) -bFP+V-3 (R) -y^JV- 2~zy 
^U-O^)]^} -3 (S) - [3 (S) - [ (N- (3 
-t:Viy)Vij)l7i(:^)V) - L - y TS^] -2 

(S) -bFP+^'-4- (^'^P-\+^Jl/) 
-3 (S) - ( (4- (2- (4-*;^^^y J1F + 
S^) :7xx;u) - bP y S^>- 2 -:t> : N' 
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- [1 (R) -b:Ka+i^-3 (R) -^9-)V-2-iy 
i>\:i-<y=f-)V\ -3 (S) - [3 (S) - [ (N- (4 
-:t^V-4H - 1 -•^>yf7>-2-*>'l'#-;l') 
-L--'<»;->H') r 5 ^] -2 (S) + 

- {ix^n'N+i/;l/) -3 (S) - ( (4- 
(2- (4-*;Ud^'Jy) ih+>') yx:^Jl) ji=f- 

^u) -fa ys^>- 2 ; N' - [ (5 s, i' 
S) - (2 - (jf^JU) x^^ju-i'fc Ka7-5>-2 - 
(3H) -:*-» -f-iU] -3 (S) - [3 (S) - 
[ (N- (4-:t+y-4H- 1 -^>Vff^>-2 - 

ti)\^i^--)\^') -L->'^•';-;^) rs-^] -2 (S) -b 

Ku4'i/-4- (.U^ti^^iyJl) -3 (S) 

- ( (4- (2- (4--t;l':i^yy) xh=^-'» 7^:^ 
;u) -b-D';i;>-2-:i-> : feL/<«N' - 

[ (5S. 1' S) - (2- i9^Jl'-S?t H 

P7^>-2- (3H) ■r^l'] -3 (S) - 

[3 (S) - [ (N- (3 -fc'y5^;i'*;i':J<^ju) -L 

-7^'y::.;^) TS^] -2 (S) - t Kn + i^-4- 
(Sxi7a-^^=*^;u) y^^ju] -3 (S) 



[0 08 0] L.t»<b-^®l«:«;X©^><D?:^!ty 
A : 

[0 08 1 ] . 
[{tl 2 3] 




N' -[4(S). 2(R)-(3. 4-i^tKP-l 
H- 2 --<>y:t=1^V9^^f^:^;l') ] -3 (S) - 
[3 (S) - (3 (S) -T^h^t Ka^^^ + i'^^l' 
sJ^^Jlz-r Sy) -2 (S) -bFP4^i/-4- 
n-v=^^ix;l/) ■:f^)V\ -3 (S) - 

-b-p 2 : 

B : 

[0082] 
tYbl 24] 




N' - [4 (S) - (3. 4-e;'b KD- 1 H-Z--^ 
>V^^b-^--'l'X;U;^>) ] - 3 (S) - [3 (S) 
- (3 (S) -r-h^b Kn7^y=^^$^*Jl'#i;U-T 
sy) -2 (S) -bFn+J^-4- 



10 



2-:t>. -C*^{b^iBj*/c«^©EII 20 



30 



40 



)V) ] -3 (S) 
2-:t> : 
C : 

[0083] 
[{tl 25] 



1#PIV5-2 7 9 32 9 
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- {-7 3iS.}\,jt^}\,) -b*pyi^>- 




N' - [ (5S. 1' S) - (2- (y^Jb) x9^;b- 
i^bKP7^>-2- (3H) -:t>) -^jH -3 
(S) - [3 (S) - [ (N- (3-b-JUi?;U*;l';K- 
^b) -L->'<y^Jl') T5 >'] -2 (S) -bKP + t' 
-4- {iy{Pn'^'^l^>V) rf^fl] -3 (S) - (7x 
-b'pyi^>-2-:*-> : 

D : 

[0084] 
[jbl 26] 




N' - [ 1 (R) -b KP=^^i^- 3 (R) -jt9-JV- 2 
-iyifU-O^Jl^] -3 (S) - [3 (S) - [ (N- 
( 3 - b* iy)Vi3)lyjf(^)V) - L ->'^• U ^ Jb) T 5 ] 
-2 (S) -bFP + i^-4- (i^i/P^+i^;!/) 
-lU] -3 (S) - ( (4- (2- (4-*JU5^yy) X 
^x::^;!') ^^juy -b'pyi>>-2-:i-> : 

E : 

[0 08 5] 
[<bl 2 7] 




SO 



N' - [1 (R) -b FP+i^-3 (R) -jt^)l- 2 
-*^^P^>5^jH -3 (S) - [3 (S) - [ <N- 

(4-^:J^;^•;>'*;^^K--l^) -h-.>^i)~}V) rz 
-/] -2 (S) -b FP+->-4-7x-Jl/:?'^;U] - 

3 (S) -7x-ji/jrf?^;i/-b*pys;>>-2 -3f-> : 

F : 
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[0086] 
C{fcl 2 8] 




N' - [ 1 (R) - 1 FP^^v'- 3 (R) -y^;U-2 
-J^i/d'O^JU] -3 (S) - [3 (S) - [ (N- 
(4 -3j-=*^V-4H- 1 — t>v'f^>-2 -*;l/;J<- 
-lb) -L->'^'•J^;^) T5 >'] -2 (s) -tKn + s^ 
-4 -7ar:::-;U:/5^jU] -3 (S) 
fn yj;>>-2 : 
G : 

[0087] 
[fbl 2 9 ] 




N' - [ 1 (R) -fc Kn+i^-S (R) -yg=^>»l'-2 
-i^i'Ci'^>5=-;l/] -3 (S) - [3 (S) - [N- 
(3 (S) -7^ h^t Kn^^y+i^^ji/.-K-;!/) T5 
^) ] - 2 (S) {i^i^U^^iy 

;u) t/^^u] - 3 (S) - ( (4 - (2- (4-*;^;^ 

-3f> ; 
H : 

[008 8 ] 
[|bl 30] 




N' - [ (5S, 1' S) - (2- 
S?tKa7-7>-2- (3H) -:t>) -iiV] -3 
(S) - [3 (S) - [N- (3 (S) -f-h^tKo 



(24) 1^^^5-2 7932 9 
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7^>'=^^i^:^7;l'*rj^;U) T5>] -2 (S) -tFa + 
>'-4- y^^JU] - 3 (S) 

[008 9]^! (Dit^<D (*$fc«tt{CDjStt$fc 

■t;<b7K*K«. . 2 -t Fp=^^'>x^>x;^s^>^ia. 

20 F. ^^^ymM. MMMi^. 3 -7i-JU7"Pf:i-> 
g^. \li^V>W^. tV^*y>K^. 7*Pf2t->^^. 

■^A^, r)\y:^ v^m^m^Lii-r f y ^^uRz^tj y -i; a 

^, T;U:^7 y±S^ffl|^t«l;i«*Jl'i"^ASO*vi/;^^> 
■^A^. WtiiSai(Die0!l;i«J^5^i?P^=^^i/;l'T5> 

<SMT;i'=<^;i/^>py>'fb^««I^«« 
30 {b. mitRZJ^a'tJit^^JV^ T'p fjuso*:/^ 

so'a-^'fbT^e^Jk ^■J'yjk 5yx9^;u. mfxfT 
y;u : T>^^T;^=^^^^''^^-f Fm«J^^b-^>i^.>i'Rt)f7 

[ 0 0 9 0 ] ^ 1 <OH I VT'Pt^T— b'FlW^J5*^fi5cfiS 

F®i^«j^j?!t^(cSe^rt!j3iTSc<t*s-c#s, -« 

40 imm--^y'^ ir-^f&o^ij 'J V y > i':&ffi{c j: ^ r 5 F*S 

[0 0 9 1 ] 

[0 092] 

[fbi 3 1 ] 




0^ I I ©ft^«JtC-:>l»-rS4?8-r.5*s. Cti6{c|S 20* [0 0 9 4] 
[0 09 3] m^i I * 






7 

0^1 i?r«i I ©{t^K:ot,»rsiM-rs*s. c*i6 [{bias] 

[0095] B^I I I 

[0096] so 
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Boc-B-OH 



EDC/HDBt 
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SSC I I 1 ^« I I I ©{k^{coi»riJi?§-r-S3&i. c 
n e> fcpg^ $ n ^. 4> 

[0 09 7] ^^v 1 

[0098] 

[^bl34] 
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CSjCP] 
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CI 




mi-s.^)V, N' - (3 -e^'^^-^l'TS 
{cRRS$tiS«>©-C»«ci,», — «tiT5 F*f 

> if^mmr f^t? tc^ft w<c^ -ji/ f 

[0099] «a»©jl!R«v -gli»^«ijnc f}y:r^)> 30 

>'K©a - T 5 ^»'SrfiRS|-r'5/c»{CB t - 
->*;U^"^;U (BOC) ?:^-r-5<D*W$L.l^. BO 

c ^^mmmmmirmm^ « f y 7 :t ai^s^ < t 4o 



[0100] Thr. Ty rS/c«Se rSD^-eoStl 
t*OOHa«Bzl (-OS^^W) ar^artf. Lys 
©•Y:/i'P>-T5 I POCS$/c»2-i'iai3 

^>i7;l'^=^=ix;(7;l'^'-;U (2-Cl -CBZ) »-Cfig 
g-Ct^o I POCi/c«2-C 1 -CBZ©^*CC» 

[0101] i^©*»3c I aMt^(om^M.miK.m,m 

[0102] ^ I 
[0 10 3] 
[fbl 35] 




[0104] 
[<bl3 6] 
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OH 
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CHjPh 



CHjPh 




CHaPh CH2 — ^^»-OBN 
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CHaPh CH, 




CHaPh CH2 
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CHgPh 





CHaPh 



CHaPh 
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(31) #11^5-2 7 9 329 

59 60 



CHjPh CHjPh 



OH 



CHjPh CH^Ph 



CHaPh CHaPh 



7Q 



CHjPh CHjPh '^I^H 



CHjPh CHaPh -"""Q^^-^H 
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CHzPh CHaPh 
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CH- 



CHjPh CHjPh \ ^ 



[0 1093 Cftl4 1] 
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CH2 CH2— (^)-OH mm(~y< 



CHjPh 



CHjPh 



OH 
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CHjPh 
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Cfbl 42] 
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40 [jt 1 4 3 ] 
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CO — V 
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[ft 1 4 6 ] 
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Y OH 
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V OH 
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[0 116] 
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(41) 
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OS 



V 




(HIV) {c«t:S!SS^©^RS$fc«^3SE. S 

i>*H I v^pi^mi^<Dmm^m^iitA i DsorssEtc 

Wffl-e*S. A I D S©tfeS$)t»H I V®?fe®^l»fe 

H I VSi^tm-TftiD^A IDS. ARC (A I DSH 
iiffii^) . RCXH I VJCHBRtC^Ufc^/ctt-eOnlfil 

m'pi'cm.^<ossimicmtii> c i K:<t o h i v (cMn/cS 

[0120] 2|i:|%?gT«. 'C^*WT-S^b^iBJ*J^ 



40 





50 



CO 1 2 1 1 cneoBWtr. *^w^t^«. iBan. 

[0122] fi^oT. *#EHg{C J; O . H I V,®^SO'A 

[0123) cnecE^fofflfiSi^tJ, igpift^^tia 
!gs?g[3;/c«ii2aii : Affix 7- ; mmvfcmmmmm 

[01241 mmmt o-cmmst^-nm^icit. cn 



(42) 



5-2 79 32 
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82 



(DiSff^^i^ i^^^pj. mmtL mi^iRv^wmm 

[0125} *fflxTy-;b^/c«5RA{CJ:0ia-^-r.5 
[0126] •atfffl^vgJS/cttJSfflrSJ*. »3i^c. Stt 

[0127} ffi^(D»$Ti[iiF«3S-^^s»^. cne.<D* 

^1 



10 



20 



[0128} ±ieRfig©^S*/c«^E5iCS*. 0.02 

~5. o$/cwio. Qe/Bcommv-ovifimm-v^ 

0. igPi2:-^fi»C(D2~5figSi<)i^.. HI 
V/SSStt^ lkg^010~50m g©*^IBjk^!Bl 

^1 B i~3l5]!g:^-rsci«:j;0W??ft(c?feJS$n^, 

[0 1 2 93 *^W»H I V::^07^T-42ffiS<b^i 
1 ofei±©A I DS?&jR{c«||&igBji©iia^#{CfeM 

[0130} m^Lii. *i%wb^!gj?:. Tffioacc^r 
5^ > s /c tt^ n 6 ©-e ©fffe©^^^©0© ^5 ©^t>-a- 

■rS-^-r ^ C i # S [ ttJW : Market! etter. 1987^ 
PP26-27; CeneticEnglneerinq News . 1988 
^ jM. m 23] . 
[0131} 



Al-721 Blhigen 

BETASERON Triton Biosciences 

(/S-'f >^r_7 3,a» 

CARRISYH Carrington Labs 

CYTOVBNe Sjntez 

DDC HoflDann-La Roche 



ARC, PGL 
AIDS, ARC. KS 

ARC 

CHV 

AIDS. ARC 



1 



: AD I S iy0ii&^S^±&Wm ; ARC (AID SWS&mSf) ; CMV (^^>f h 

HIV (Ai6l8:?^^'>-f A'Xx a^aJiLAVH HTLV- I I I *fcBARVi UT»&nT 
;KS (.fj^'ymm ;PCP C-3.-*y ->X^X/? UiMrffe. Bite.Uffi»iD : PGL 



[0 13 2} 



50 [^3] 



(43) 
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FOSCARNET As In AB 

HPA-23 Rbooe-Poolene Sante 

ORNIOYL Hctrtll Dow 

PEPTIDE T Peoinsala Labs 

RETICULOSB AdTSDced Viral Research 

RETROVIR tdvanced Buirooghs Wellcome 
(S?Ky>f> ; AZT ) 



RIFABUTIN 

11 

( h y h u+-b- 

DAOOl 
VIRAZOLB 

WELLFERON 
(a — f 

ZOVIRAX 



Adtia Laba 
427 ) 

) Warner-Lambert 
Deio Fine Chen 
Iidustrj 
Viratek/ICN 

Burroughs Wellcome 

Burroughs Wellcome 
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HIV 'ssn^ cliv 

HIV 1^ 
PC? 

AIDS 

AIDS, ARC 
AIDS^ 

ARC /jNiftADIS^ 
KS^ MffittBIV , 
S£g7»n£t,^HIV 

ARC 
PCP 

AIDS. ARC 
AIDS^ ARC ^ IS 

KSx HIV V KETKOVIR^i^e^ 

AIDSx ARC ^ RBTaOVIR<!:%^ 



[0133] 
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B. 



ABPP 



C44) 



Opjohn 
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AMPLE GEN 

Oft-h ha-'f 
7iP 

(GM-CSF) 
CL246. T38 

(CL246. 738 ) 
IMREG-l 
IHREG-2 
IMUTUIOL 



DaPoDt ARC H PGL 

Htm teieatcb 

AdTitced BiotherapT MDSh ARC x KS 
CoDcepd 
Saodoi Gtottics 
i&tti tste 
Aatritii CiBinid 



Inrtc 
Inrec 

Kerieoi loititote 



AIOS> ARC X Bl? X KS 
AIDS 



AIDS. ARC . PGl . K$ 
AIDSx ARC PGL ^ E$ 
AIDSx ARC 



[0 134] 



Cetui 



H«ffaann-L8 Roche AIDS. KS 
Inmuaei 

Scbering-PloDgh 



Hewport 



IL-2 

IL-2 

mm-k 

(a— 7jiO» 
ISOPRINOSINB 
(.^/i/> f'7J^'vtfX) Phaiiiaeeatieals 

Pharmacsutieals 

MTP-PE 

THYMOPBNTIN(TP-S) 

ROPBRON 
(a — f ^aO^) 

THEXAK 
TNP 



Ciba-Geijy 
Oitho 

Phamacegttcals 
HoffmaoD-La Rocbe 



Oitbo 
Fbirn 
DvPoDt 

Gcnentech 



AIDS. IS 



KS 

ARC X PGL X ^wmm&s^ 

AIDSx ARC 
KS 



Fbirnaceaaticalt i^^^'&R'^i.'^M. 

AIDS. ARC 



ARC X r — l'>^'-7iO>t 
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[0135] 

c. m^niom 

PENTAH 300 iTPboHed PCP 

D. nt>^i/ 

i5ifil(D!NFtt«rWr ^glJiorfeS* fc»^i»{c{sM-r * 

[0136] *«H^{b^tAD 1 SVi^ ■< iK-T.^). ft 
gaa«:|!S5g3n-5*>©-C»^c<. Ml'Jtly-C, AIDS 

[0 137] 

^b) — 4>^/x- f- 

i^;l/4-t Ka^^i^'Oyx- h6. 65g(40m 
m. l^«)*«ll7kCH, CI, t*(cAlS7-7X3«c 
m> O'C tUtc. O'CCmtt -■:/^)Viyj(9-Jl'iy'} 
)V6. 6 3 g (4 4 5 y-t^k 1. l^&)t'f=.iyV 
-)V6. 06g (895'J^;U. 2. 2Sfi) ^SJE:® 
^{cm. il^?rO-Ct?-l!fe!«f¥Ufc. iSt£:jg^«J 
^Ei, 0 15 0ml -C#f?l^/c„ WtSil?: 1 0%HC 
1. ISffiNaHCOa . H, 0&0'ie*-Cj5tr>/c, WIS 

m&oMUfi 11.41 gnhtifc. 

[0 13 8] X-f i'T'B : x.^)l-4- {t -^^^Jl/i? 

-:i-+s^-'<>i;;l/T;U3-;l/©iJ3i 
7.^'j':fk<0^£Sm (11. 4 1 4 15 y^JP. 1 
^fi) SO'Ufl/t^E t, 08 Om 1 *AJg7^;^a4CA 
n, -7 8°CiLfc. EtO, ctJCDlM L i A 1 H, 
6 2ml (6. 2 5';*JU. 1. 5^3) ii^ 
iBl«r-7 8-C-C3 O^iajK^Uv mifflJiPWr 0 'Ci 
t. iSt&il^(C2. 3 5ml<DH, O, 2. 3 5ml 
(D15%NaOH. 7. 0 5ml<DH, O^mxmnh 
rSf&=S:<*±L./c. f#6ti/ceeL<DttM?:a«iJL. 4 0 
0ml©Et, OTi5fe-5fc. E t.Oi&tftffiTSi. ^ 
HfeOttQ . 5 6 gj&lfien/c. 

[0139]X7^^7'C:4-(t - 

Xf-»yr'"B©^!Bl (4. 13g. 17. 4 0mm. 1 



(45) !NfPI¥5-2 7 9 3 2 9 

88 

^fi) ?:6 Om l©irl^l^M*E 0{C?§»U. 
IEiS3-B-/c3 0 Om l©A^7^;=^=i^bfc„ 
•5A10. 75 g (8. 6 6 2';^Jl'. 0. 5 0^fi) 
mfl, 4. 6-3';-:^>27 5m 1 (20. 785'; 

■=e;u. 1. 2SS> ^g?a-cJn^/c, sic:;ig^?:-7 

8''CiC?^aiL.. 1. 81ml ©PBfj (19. 055 
•J^^^k 1. 1 SS) *2^'>l>i?5:/M^r7 5Xa(CjiIl 
Jt/c. SlSiBl^O-ClcS*. A rT-C2I^IBI«J¥Ufc. 
6 0m 1 eaiflNaHCO. ?:Jn^rSl£;^:<?±bfc. W 

WtiJl^^*3-ti-v i&*-C2Ili5tofc, iftflSM^MgSO 

7. 1 6 g*if#6ti/c„ -^+t^>so't^Mx?';^*^tf^ 

[0140] X7"-y:/D : 4- ( t -:f^Jl'iyj>t ^Mi^ 

Xj-v:fC<D^EJSm {A. Olg. 13. 0 8mm. 1 

20 >75ml^NaI©3. 91g(26. 0 8 2 

1. 9 9^*) i^{csic;:7 5;<3{cttl^fc, St& 
ig^i^^ArT. 36*^6«SOr. 2 BW«#Lx/c. 
tc. ract:il^*T-feh>3 5m lt?#JKL. 

Si. «ife©tttt©@^*5ff e.ia/c„ l O Om i 

©Et, OCCIXO. W^^tH, O. 10%NaHSO 

jSM X f- >; <i:^fB{t^4 . 1 2 g 

30 L/c. 

[0141] mmm2 

N' - (4R, S) - (3, 4-i?b Kn- 1 H-2- 
•<>y9^:tf7x;U) -3 (S) - [3 (S) - 3 
(S) -?-h-7fc Fia7v-;l'3h+i.'*;l/5K.=.Jl'T5 
>') -2 (S) -t 4 n-^^^^i'Jl'-y^ 

5^;H -3 (S) - (4-b Kn+i./-7*-Jl/><^ 

;u) fpyix>-2-:t>©Mii 
7.^v:fK: (3R. 5S. 1' S) - 3 -TU JP- 5 
- [ 1 - ( 1 . 1 -Vji=f-)\^X. V^'iyfDX^a^-i'^TX 
40 y) -2 ->i?p--v+$^jux^;l/] i?t KP7-5>-2 
(3H) -tly 

f»i*S*mfc*?S«lfg«l 7 ;^ 3 tCjg*TH F 

5 0m l*m. -7 8*Cib/c. y :7*a fJl/T 5 
>4. 7 3ml (3 3. 7 3 5 y*;!/. 2. 1 ^S) * 
i^y >i?^/M/T7^;:^3«:tin;^. 'X«:^+-9->4'© 
2. 19M n-BuLi©15. 03ml (32. 9 
Osy-tJU. 2. 0 5^S) *»n;^/c, -7 8*C-C2Nf 

[0142] iS^TKT HF35mli*'©(5S. 1' S) 
50 - 5 - [ 1 - ( 1 . 1 -"^A^iX^S-V^l^tlS^a^—i^T 



(46) 
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-2 (3H) -:ty5g (16. OSS VtfV. 1^ 
S) 5:-7 8'Cr3 0^7!»W-CSlcai^{cm. SIS 

1 i^ra«»u/c. :^{bT ';>»n . 4 5 7 m i 

(16. 85mK 1. 0 5^fi) ?:-? 8°C-C7^X 

/c. : H. O ( 1 : 1 ) 1 Om 1 =&*n^T. SiS 

«rl?±L. ArT-C-l!ft«J$Ufc. 
[0143] JglcSl^^^rE t . 0©2 5 0 m 1 
L/. W^B^gSfONaHCO, , I0%HC1, ISffiN 10 
aHCO, . H, OR{>*^7KTj5feo/c, WtSS^MgS 

i^^i^ju (8 5 : 15) ^ismmtur^mr o 

[0 \ A T.T-v'f^ : (3R, 5S. 1' S) -3 
-TK-'l'- { {A - \--:f^)V-i^jt=f-)V>^'})V) :t + 
*^) -7x^;U^^;U-5- (1 - ( (I, \-t>jt^ 
;l/X h + */;if7;l/#x;UT5 ^) - 2 -'>i'Ci^^^'>Jl'i 20 
^^^U) -i^tKP7^>-2 (3H) -:t> 

imm^m^fcmm,m\^tc%&7 7 x 3cc»ukt h f 

3 0m 1**0^. -7 8*CiU/c, 5^-^ v::^n fJl/T 5 
>2. 4 1ml (17. 165U-t;l/, 2. 1 ^fi) ^ 
2^U>y'S:/M/r7^X3tCjn^. ;XiCBuLi<D7. 
6 5ml (16. 75 5y-t;l'. 2. 0 5SS)*m 
tco - 7 8 •c-ci B#BI^. y^^-^AS^-^vyatJl/TS 

[0 1 4 5 ] X-f--;':7*ACD^f5 (2. 8 7g. 8. 1 
6 mm. 1 a«) ^ - 7 8 °C-C 3 0^i}^^ixmSxM^^ 30 

fcfln^, 3 6k:-7 8*c-emig|JiJ$L/t, 

[0146] 11)56011 1 O^^!^ ( 2 . 9 9 g . 8 . 61 

su^r^b. 1. 0 6^a) ?:-7 8-c-cjn^. ;x{c. s 
fBM^^ - 5 0 -ctcas). - 5 0 -cri i^raa*¥L 

fc. 77X=JfC^K: H, O ( 1 : I) 1 Om 1 %fln 

[0147] mZm^^E i^ 0©2 0 0 m 1 -C^fR 
W«ill^«a?0NaHCO, . 10%HC1. fiSlPN 
aHCO, , H, OSO*Ja*-C?5t-:>/c. WtSJl?:Mg S 40 

(9 0 : 10) ^mmm.thx^mt^i'u, 

CO 1 4 8 ] ;^^-^:/C : (3R. 5 S. 1' S)-3 
3- ( (4 - t ->^g=-;U-i?.;<9^Jl/i>'J 
il/) :t=t^i^) 7*-;U-><9^.»U-5- (I - ( 1, l-i^ 

;Ux^;b) -i^fcFn:7^>-2 (3H) 50 
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-78'CCOill^l 00m I ©Me OH*«:Xf--:;:7'B<D4 

^=^5 ( 2 . 2 4 g ) ^^tsimmw^i<c, R^t-u^mm 

sii*fetc^c-5$-co, (g) ?:Jn^fc, :;^(c. sxBii 

[0149] X5=-y:/D : N' - (4R. S) - (3. 

4-i/t Kp- 1 H-2--^>V^5^*f^-Jl/) -3 
(S)-[3(S)-(1. 1 -v'y 9^Jl/X h + ~>*;U 
;J<J;:.;UT5^) -2 (S) - b h'P + i^- 4 -i^i'P-^ 
+*x;i.-:/g=-j|/] -3 (S) - [ ( ( t -:/^Jl/-i^^ 
5^;i/->>;ju) :i-^*.^) 7*x;i/y g^-^u] -t pys^>- 

2 -:i-> 

65g. 2. 8 7 5 •;-=t.>l'. l^S) . (4R. S) - 

rs.y-3. 4-e^tFP-iH-2 — -^yv^tb:^ 

>(0. 52g. 3. 165'; "tJV. 1 . 1 ^a) , M 
eOH. RaAtZyif::^hU-A<immLX:t--:f>n 

m^^tc^^i>i.>^m^ft. s.Scm^A rr-cs o^ 

M«i^L. 7k^^b>T^5^•>*:^ hU-^AO. 27g 
(4. 3 12 y^-iU. 1. 5^a) ?:Sl&il^{Cjn 

^X«:4jg©*i^M*mfc. ig^*ArT. 
r— i^aaW^L/c. IN H C 1 <D 1 8 m 1 ^S^^CCttl 

$^j2ffi5Fr^«SJ^Mc^/c„ jg^^^rffijgL. 

[0 15 0] Xf^-;.:/E : N' - (4R. S) - (3. 
4-S^t Kp- 1 H-2-^>V9^:t-f^.=-;U) -3 

(S) - [3 (S) - (3 (S) -7"h^tKP75- 
;W:i-+i/3!7;U;Kx;UTS>') -2 (S) -tRp+i^- 
4-J^i'P-^^^5^.»U-r^9^JH -3 (S) - (4 - (t 

•;i^>-2-^> 

Xf-^:/D<D^^ ( 1. 83 5';*JK 1^«)*A 
rT-C15ml©CH, CI, (C^^U. 0°C{C?^U 
/c. h ';7;U:*-Pi^^3m 1 ^lE^fc, Slfeil^^^a 
iSS-Cia*. ArT-C-Bfe«SJLfco S^i^^rK^Tt? 

0 0m UcaXf), 'A(iCmaNa.HCO,RZ/i&7iiXm-:> 

i. wfeotti. 0 3 g3!)J^f 6n/c. 3 (s) - 

(0. 4 4g, 1. 9 1 5 y-tJU. 1. 16SS)S:CX 
2 0ml ©CH, C 1 , iig^U. A rT, 
l//c. h 'Jx5^;UT5>3 44a 1 (0. 2 5g. 2. 
48 5y*;k 1. 5^S) «:»n*. ArT-CJS(£;S2 



91 

ammitc. jgt&s^^: i o o m i ©c h c i ^ -c# 
•^*Mgso. vm^v. mmo. imo. 

^^"ff-y : S^mx.^)V (5:1) ^^ttiMitT^-T 
fc. 

10 15 1] :^^v:fF : N' - (4R. S) - (3. 
4-i^tFP-lH-2 — i>-/5=-:i-f^-JU) -3 

(S) - [3 (S) - (3 (S) -f-h^tKay^:^ 
;l/^^^'>*;l/#--'UT5-/) -2 (S) -tKD^'>- 
4-iyi'a^^iyjV--:f=f')V\ -3 <S) - (4-tK 
p+i^r; X— - fa y i;'>- 2 -:*■> 
THFtp©!. 0M:7 u'-fbr- h^:?'9'Jl'T>*^'t'Ajg 
ffi[5. 0 0ml (5. 00 5 y*-»k ^. :^7- 

vzTECD^mO. 74g (1. OOSU^JI/. 1^ 
S) ?:$WT^7^X3tcm/c„ ig^;|:ArT-C— 

0 0ml {CBi»). ^{Cl 0%HC K HzO, ISflJNa 
HCO, . H, 0&O'^?Kt?Sfe-^/Co *MJl^MgSO 

imo. 7 3 g f#6 n/c. ^mm^rn^ . y ^-p t- 

^UT-iUa-^U: CHC 1, (3 : 9 7 ) <£r^ai^t Ur 
^-r^Si'P-ehy^y^-CcAH^Si. SfeO^Stl^© 

[0152] mMm3 

N' - (4S> - (3. 4-i^b Kp- 1 H-Z-'O 
l/?:tf^-jU) -3 (S) - [3 (S) - (3 (S) 
h5 1 FP7^— ;l/:J-^=i^*;l'-Jf— JUT 5 >•) -2 
(S) -fc KP+i^-4-S^d'P-^=<^^Jl'--7'9^;l'] - 
3 (S) - ( (4- (2- (4--t;l'd-^U^) + 
i/) ^^^-^b) - f P';i>>-2 -:t>©«ii 

^^T-vzfA : d?ppxg=-;u*ju;t:>;>, iesi^S 
^fiaWL//tK, CO, 8 Om 1 tCi/ppx^- 

^l/^^PsJ^y^^Kie (40 g, FW= 1 86. 08)* 
mUUtCo '^+-!f>2 5 Om 1 €r7^X3(Cjn^. 

[0 1 5 3 ] X7--;.^B : N' - (4S) - (3. 4- 
i^fc KP- 1 H-2 -^>y^:i-f^-;l/) -3 (S) 
- [3 (S) - (3 (S) -T^h^fc \-'uy'7s:-)l:t=¥ 
iytl)V:)^~)Vr Z y) -2 (S) -t FP=t^t/-4-$/ 
ifa-^dfty)V-zf^}V] -3 (S) - ( (4- (2- 

(4-^iU^yy) ih+e^) 7*:::.JI/) jt^jV) -t 
P';i?>-2-:t> 

I|]tee<l2©^!^0. 49g(0. 7 85';*>il'. IS 
ffl)*l. 4-2^*+1^>8m 1 {C^ft?l/fc. 1. 4- 
i>:i■+■!^>3m 1 ^mSOXlz'^v h'r?*2>a©i»PP 
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i^;U*;U;f:';>:&jD:iA:. Cs, CO, (s) *2. 
5 4 g ( 7 . 8 5'; 1 0 ^a) * 1 . 4 - + 

•!f>5m 1 t^iCV "7 X^tCtU^fc, mSxlM-^^A r 
**;^T. 8 0-Ct?. ail/<«i$ 0/^*16. 3l^ra*lBfeL 

CHCl, (5 : 9 5) SCXMeOH : CHC 1 
, (5 : 9 5) t?2|5I) tC*H:r^,i. ^«J**J§6n 

10 tCo 

CO 1 5 4] C„Hs,N, O, S©it^fii:C. 64.27 
; H. 7.48; N. 5.44. 

[0 1 5 5 ] iJSfii : C. 64.33 : H, 7.36: N. 5.6 

a 

[0156] mmm4 

N'-[(4S). (2RS) - (3. 4-i^t FP- 
lH-2 — i>y:t + y5=-:tf-5-^l/) ] -3 (S) - 
[3 (S) - (3 (S) --f-h^t FP7^^Jl/:i-+i^ 
ij)\,^x.}Ur^y) -2 (S) -fcFP+S^-4- (iy 
20 ^P-^+J^JU) -zf^JV] -3 (S) - (4-tFP + 
i'^x-^Uy^Jl') -fP yi;>-2 -:t>©Sgai 
SSr. 1 Im l©MeOH'f{C^fi?j2©^^ ( 1 
0 5mg. 0. 17 5y^^k l^)*^t?«m§« 
iC. 3 6 4mg©NaI04 (1. 7 5 10^ 

«) SO' 1 0 m 1 OH, o^m^-fc. mjtm^ i Kjr^a 
WL. M^r-cimnt. iiafe©x^u-7!>if#6n 

^jKL/-C^*U/c. i^^xg^;l/J15:MgSO, rm* 
aiSt. X F >; •:»7'-r.2><t*ffi|!{^^l 5 Omg 
30 *sf#f>n/c. *«®{*fefiSf)^r. ?ga^<!:L/-CMeOH : 
CHCl, (5 : 9 5) ^ffiffl-rSi'PvFd/^:?^- 

[0 1 5 7 ] C,sH,.N, O, SCCO{,»-r©W-#ffi: 
C. 63.83 : H. 7.38: N. 4.25. 
[0 1 5 8 ] jWSfii : C. 63.84 : H. 7.11: N. 4.3 
5. 

[0159] mmms 

N' - (4S) , (2RS> - (3. 4-i^fcFP-l 
40 H-2-^>V:t^^J\^''7:^)V) -3 (S) - [3 

(S) - (3 (S) -7^F-7fc FPy ^-Jl/:t+i^*>il/ 
jK^^UTS-/) -2 (S) -fcFP+e^-4- (iyifU 
'v+'>JU) -3 (S) - ( (4- (2- (4 

xF+"» 7xx;l/) ^^Jb) -fpy 
i;>-2-:l->©^ji 

HSfeW 3 ©^!gj*||ii0!| 4 ©*JJi-Cii<br -S i MgBI b 

^*sff ens. 

(0 1 6 0] C,»Hs,N, O, StcoCi-CCtmffl: 
C. 59.38 : H, 6.89: N. 4.97, 
SO [0 1 6 1 1 »i5efii : C. 59.01 : H. 6.72 :N. 5.3 
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[0162] mmme 

N' - [ (5S. 1' S) - (2- (jt^Jl) x.^Jl- 
i^tKD77>-2- (3H) -t» -^JV] -3 
(S)-[3(S)-(1. 1' -iyjt^)Vs.h^iyiJ 
JUjK^;l/T5y) -3 (S) -t KP + ^'-4-7x::: 
-3 (S) -7x-;U^5^jU- fa 

-2-3^>©ij3i 

7i7h>. (5S. 1 ' S) - 5 - ( 1 ' - ( ( 1 . 

1' ^+^';^;^^f<^=.J^) T5 ^) - 2 - lo 

(^g^ju) -:?"Pfji/-j;>t fp7-7>- 2 - (3H) 

-*>(0. 0 59g. 0. 23 5';*^!/) 

;H 0 m 1 tC^WL . S850«i$#«r$t? 2 0 m 1 

ri^i^Si. &^<Di^^imhti. -en* i o m i © 

-5t^*mr*:.6. T^l'T'bF. (3R. 5 S. 1' 
S) -3-J:.^^:^-;^-3-7x:^>»^y5'>^^-5- (1 

- ( (1. 1' T5 

-2-7*^;l'i5^;l/-S^t KP7-7>-2 (3 

H) ~:ty^m^tc, 1 o^mmn^ma. yctcwac 

NBHj (0. lg\ 0. 2 3 5 y^^U) 

•C. 1 SV^mm^VfCo 1 Om 1©1 O%^x>^?0[ 

^*7Kr#iB;L/. 3 X 2 Om 1 ©i^Kxg^Jl/-C;gW U 

fflHEIli'Pvhy^^-/- (5%MeOH/CH, C 1 
, ) K.1fi\.iht. miit^ifiO. 0 23g (0. 0 4 
sy^-H'^ 17%)»6n/c. M. P. =7 8~8 0 

•Co 

[0 1 63] g^m 

N' - [ (5S. 1' S) - (2- -:/Pf 
JU-5^t FP7^>-2- (3H) -:t>) 'T-'H -3 
(S) - [3 (S) - (3 (S) - (f-h^tKP77 40 
y^iyt>)\^7r^::.)\^T ^ y) -2 (S) -tKP + e^-4 
-y ai=-}V--/^)V^ -3 (S) -7xxjuy?-;b-e 
P 2 -:t>©S!Bt 

lliS0«6©^^(O. 019g. 0. 0335';* 
JU) 461^Ki5^JH Om HC^glO, N. S&Tt?0°C{C 

±lf-5i, T5>-HC 1 %*«f#6nfco C:©m?:CH 
, CI. 1 Om 1 {C^^L/. ^CK h ';ig^Jl/T5> 
(0. 0066g. 0. 0092ml. 0. 0 6 6 5 'J 
^^P) ?:fln^. ^{CS- (S) --f h^t KP>'^:::-;l' 50 
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■y-i"»-< =S^>»U*-d<^- h (0. 0 0 8 0. 0 
33 5 ^m^fc. JSf&^*4B#r^}SfliL/. 10 

%i'i>®s^i Om 1 (ca^ir. CH, CI, rttmu 

fc. WtS»«r^to-&. *. tSffiNa, CO, 

*^?£Ri>'«7k-CSfe-7/c„ ;Xfc. ;^*Na, SO, T 
aJbkL, ffiiiU, ^i®*^*L/c. ^gtfflSIJlf Pvh 
^=yv A" (5%MeOH/CH. CI,) rW^-T-S 
Sfefk^O. 0 16? (0. 026 5 y^Jk 8 

2%) *sf#e.n/c, 

[0164] ai^.= 7 2-7 4'C. 
[0165] j|]tegi8 

( 5 R. 1 ' S ) - 5 - ( 1 ' - ( ( 1 . 1 ' - ^ 

)\,:i.\-^i/f])\,if>.z.)\,r^y) - 2- (^g^-iu) -:/p 

tVU-iJb KP7^>-2- (3H) -:i\y<rm^ 
(5S. l'S)-5-(l'-(l. 1' -i^y^^JU 
X F+i'-:*;^l';J^:^;U) T5>') -2- (^^;l/) -7" 
Pb-;l/-i^t FP7^>- 2 - (3H) -:l->0. 0 3 
g. 0. 1.2 5y*;U*. eSOmfli^iN, T^*':/^' 
*:H:{i-r-S2 5m 1 ©Ai£7^:^=i{cAn. 
5m 1 tC«|»L//Co F^'rT-<;^/'T-fe F>?S-C 

- 7 8 •C(C?ftiJI ^JbT 5 > ^JStSS^tC 
Vk^-J^. ^«*2fg<!:L/c. ^S©^ F •:'^^•**ta^). 

st&®^«i?:i 8NfHi«^Lfc. mm^wkti, 

T.'1/=J-;L'. N, N-i^^5'Jl/-4 (S) -tFP 
+ 5^-5 (S) - (1, 1' -'^^=^)l:i.h^iytl)l^ 
r-jPTS y) - 6 9^;l'^7":Ji>T 5 FO. 0 36 g 

(0. 12 5 y^ju) 7!)Jf#6ti. cn«$6{c«»-rs 

[0 16 6]i>:«:, C©TJl'3-Jl'*N, Ti^7*5?iS8 
5©tifii^?:*«iL//clm l©AJ£:7^X3cti©0. 2 
m 1 j(||*b-yi>>fC;SJS?L)t. CtlJC. mtjt^:y>^)V 
^-:^)\^0. 016g(0. OllmKO. 145 y* 

b- y *s^T-ei^* h . iiie©^s*i^Kx t 

1 O^d'x^K-C^iBl/fc. a«r^ilL. 
x^^jb-CtStoL/Co 10%i'x>M. 

ISffiNa, CO, *^vgRi>'ia*r?5to/c. ^xtc. 
^%Na, SO, -eaibkL. ajfiL. ^*I^*^S 

i. Mtafb^O. 0 1 3 g (0. 0 5 1 mmo 1 . 4 
2%) *sf#6n/c„ 

[0167] mmm9 

N' - [ (5R, 1' S) - (2- {jt^fV) -■:fu\^ 
iU-i^b FP7^>- 2- (3H) -^>) -3 
(S) - [3 (S) - (3 (S) -f-F5bFP7^y 
+'>*;U#xjUT5 -/) -2 (S) -bFP+Sx-4- 
7xx;u-r;r^jU] -3 (S) - 7*— juy ?^;i/-brp 

yi»- 2 -:i->©i!i3§ 

mmm S ©^fj^&I^Kx 5 m i «:^«? u . ±ia© 
j:5k:hc 1 :tfx-c^ffia-rs<!:. T5>*«f#6n. cn 
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^^J^nttJODam 1 MeOHtC?§^t/c, COg-^fC 
TJl'f't F. (3R. 5S. 1' S) -3-s.^i--)V 
-Z-v - (1- (3 (S) 

tKa^^y+i') tiA't^::-)\,7=.y) -2-7*-;l' 
i^^W) -v^b Ka:7^>-2 - (3H) -:t> (0. 

0 2 1 g. 0. 0 5 5 V-t^P) . *a*Kl ?S. SO'CK 

«:2B*ra«»bfc. :;^JC. NaCNBH, (0. 003 

2&. 0. 0 5 5 5 y^ju) *»n^. st&^^se>{ci 

8B#r^«f$L/c. StS!B3^*5S{?il8K:iBtS©cfc^{Cf±± 10 

*«W-5<!:. *itB^fc^O. 00 9 k (0. 0 1 6 5 'J* 

^b. 3 2%) tmhinlc. 

[0168] mmm \ 0 

N' - [2 (S) -3-^?-JU- 1 -3 
(S) - [3 (S) - (3 (S) -7^h7tKP75^ 

=f^'>;?7;UjK^;UT5 ^) -2 (S) -tpP + S^-A- 
7i->»b-y?-;U] -3 <S) -V x.::.)\,j*=f-)V-\^u 
•;i^>-2-:i->©®!i§ 

: (3R. 5S. 1' S) - 3 -T U-'U-:? 20 
i^^^U^^';!,- 5 - ( 1 - ( ( 1 . 1 ' h 
+£^-;<7;U^.:^;U) T5>') - 2 -7 - 
i^tKP7-5>-2 (3H) -5i-> 
7">?^;UiaSH-^<ix./c5 0 0 m 1 (Dj^J^|g^U/c. 3 
2-?-/ V7"a f;l/T 5 > ( 7. 2 
8ml. 5 2 5 ';*;b) RO'frL<^,aL//cTHF ( 1 
5ml) ?&Ar#IB»TTti^Lfc. ^^-TS'CtC 

n -:/?-;U';5^>t;A (2. 5M. 20. 4m 
1.515 y-=fc;i/) >5x-c7^x3icAti/i:. ;f 
J^-ii5:tl^1?I*0-C{ca«f>. C©l^*-c;^?g;S:Sg[-7 30 
8 'CfCf^Jp 0 . - 6 5 "CfelTCCi^ httlfih. T 

HF 1 5m lcf»© (3R, 5S. 1' S) - S-TyjU 
-5-(l-{(l. 1' -S^^^^^^Uih+i^^JU^T- 
^l') rs^') -2-7 3:-Jl/i^-»l/) -i^^b Ka7^> 
-2 (3H) -:i->^-JS#t*/rL--cm/c. ||fe©;g 
- 4 5 °C(C 1 B$ra4^jst>. ;>:{c - 7 8 'CicMfS.^^ 

(5. 8ml. 48. eZ 'J^Jl) ^rnmLtCo 1 B^lffl 

*S/c{iTLC (2 5%g^^xg=-;l'/-x+-9->) {Ccfcf? 

7 a'C-cmnLtc. i'X>M*?g?g (1 0%. 2 0m 

1 ) «r«n^. tg-^^rSS-Cl 5:»«Jii$Ufc. S^igJ 
=5: 1 0 0 m 1 <DSt^i5^JU{ca^. Jl=&^>J»L/c. *t4 
Jl*2 0 m 1 i^e?i5^JU-Cj5fe-o/c, WI»®^^*D-t±. H 
. O (20ml ) . iSfDNaHCO, (2 0ml) . m. 

(2 0ml) -CSSfflaU. WtSH^^^D-S/c. ?gi«=& 
MM^iii>t. ^tj:n&.<omm^ti. 2 0%ttSJx 

^c*fi»BJ7. 5 sr (iR^7 2%) 3me>n:fc. 50 
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[0 1 6 9 ] Xf--;'7'2 : (3R, 5 S. 1' S)-3 

3 -7 i^-jby ^jl/- 5 - (1- 
((1. 1 ' h + >'*Jb3i<-Jl/) T5^) 

-2 -7x:::.Jl/i$^;U) -2^bFD7^>-2 (3H) 

Xf--:»7*1 h> (2. 899g. 6. 855 

U*;!/) ^MeOH/CH, C 1 , (10 0ml. 4: 

1 ) icf^rnvfc. 7 8 -CCC^^aJL/. 1 

mi^m. jKtc?K3*m«:s*. Asmrstmufc, 

^*^Jfe3-a-. g|?it%l 0%TH2F>/CHC 1, « 
©i'Pv h i/'^^ -?:2I5I«:*Hf ^iBlfSOT^l'f'b 

F*n . 9 5 g (65 %©JR^) m^tifc. 

[0 1 7 0] >^-f-5'::'"3 : N' - [2 (S) -3-^9- 
}V-\--:f^y->V'\ -3 (S) - [3 (S) - (1. 

1 - t?y^;i/X F + i^:^7;l/;K-;l'T5 -^) -3 (S) - 
b FP + i^-4-:7*->»U-:/5^;U] -3 (S) 

c:..>i'y^jUb*a »;i^>-2 

±iB;^?--;'7*2T'^jit/c (3R. 5S. 1' S)-3 
-i:Jr:^-;l/-3-7:tr-;l.^5'jI/-5- (1- 
((1. 1 ' -i^^^^-'l'J. F + S^^^I/^-JU) T5^) 
-2-7x::.;l'X^;U) -$;'bF07^>-2 (3H) 
-:t>(l. 3 88 g, 3. 1 8 5 y-t^l/) ^MeOH 
(2 0ml) imUl^fc. r§tt^tU/c3A^^^.S.6t,> 
(«a*) &i>'M e O H (5ml) t^^mi^fc S ( + ) - 

2- T5>'-3-^3^Jl'- l-:/5»y-JU (0. 427 
6g. 3. 65 5';*;l/) ^TZi-^iKilfcm. gS-C2B# 
ra-f 5>>S:JgfiS3-l±/c. NaCNBH, (0. 3 19 
g. 5. 0 8 5 y^^u) <&:7^X3(cm. 'XiC*i^^ 

1 m 1 ^m^fc, SlS^r Jl'=f>Tr— iftji8?>/c, 1 0 
%i'x>^**n;^T)l*J<DNaCNBH, €rK^*L. t# 
P>nfcJ:^^ •;-*2B#p^|iS^L/c. MeOH^Mf63-l± 
-C. !g|ofcg|jt'&i^S!x5^>H'K:roD. (4 0ml ) 
Si>'l 0%i'x>M (3 0ml) -CjJtofco 7K14Ji*i^ 

i?x5^;u ( 6 X 1 0 0 m 1) rflsaofco mwm^-^f^ 

MgSO, TfiJi^L/. Sjab. rSffiU/c. S|g[?:5 
%MeOH/CHCl, r®^-^ F 
-^--CffiST^i. mmSt-imt^O. 8 19g (iR^4 
9%) f#6n/c. ii,-^. 1 6 5- 1 6 7 "Co 
[0 1 7 n C,,H,,N, Os {COl>t:©it®fii : (52 
4.7067) : C70.96 : H. 8.45: N, 5.34. 

[0172] aajefii : c. 70.81 : h. 8.40: n, 5.2 

7, 

[0173]Xf-2»:7-4:N' -[2 (S)-3-^5^ 
JU- 1 -3 (S) - [3 (S) - (3 
(S) -T-F^b FP7-7>'+'>*Jl'#-;l/T5 y) - 

2 (S) -b FP+i^-4-7*xjl/-:/^jl,] -3 
(S) -7x.=.;U^5=-Jl'-b'n«;i»-2-*> 
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^l/) ?:3m 1<DCH, CI. {C^^b. 0*C{C?fttPL 

fc. h 'jy^ituSfm (1 . 2 3 ml. lesy^ju) 

®«SMSEUi^j:t.»C<!:*iTLC35>6*imLfc. ^^H^ 
ttt^^jS=&l m ICDCHC I3 fC;^»L/. h>>Ui 
> (20ml) -V^m^Ufc. ^?S*«l7Kx ^ ^-;H 
ml {C^ISL, h^UJ^> (5m 1 ) r^^$#. *2gT 

[0174] TFA^^rS (S) -T-h^tKa75- 
;Hfi7;x>-f5i?;U*-;K*-h (4 0. 4mg. 0. 10 
1 7 6 5 'J^;l/) i^tjcCH, C 1, (3ml)K:«§g? 
Lfc. hyi^;UT5>(0. 0 2 7ml. 0. 192 

(1 2%T-fef->/CHC 1, ) -Cffi 

r § 6 {ciff sf^ i mm^fm 4 4 m sr *i» 

[0175] ifc^a 3 6- 1 3 7'C. 

[0 176] mmmi 1 

N' - [2 (S) -3 -y^^^b- 1 -3 20 
(S) - [3 (S) - (4 (RS) --Oi^JW^ + J^- 

3 (RS) -7=- h7t F07^-/+e^-*;i'!i<^;i'-T 
5>') -2 (S) - 1 Ka+i'-4-7x^;l'-:/^ 
-3 (S) -7x^;uy?-;l'-t*D';2/>-2-3f 

:^7-yy'l : 4 (RS) 3 (RS) 

5 0 Om 1 ©Alg7^X=J(C3, 4 -i^t KD=^=>'-f^ 
h5'tFu:7^>(18. 73g. ISOSU^Jl/). 
•-5:>XTJl'7'b K ( 2 0 m 1 ) . p - h Jl/X>;:^;U;f:> 30 
K(0. 5 g) SOfhJl'i> (2 0 0m 1 ) ^An/c. 

iPL. Na (CO, ) , . H, OSO'iaffiNaC 1-C?5fe 

te5:ffi$!{-«f -rtC^X©;^ 7- V T'CCffiffi L. fc. 5 0 0 m 1 <D 
}tUS7 5 X a cfit?, ±S-ef#/c||fe©ffi?r - 7 8 -CK:?^ 
aJL/cCH, C 1 . K^gjSL. »XT i C 1 , (18 0 
ml. IM^CH, CI, ) RO'h •;i9^Jl'->7> 40 

(27ml) 'Qvmx.ic, si&^^^oasr 1 

^L. ^>:{cmiBIK:i3A:«3 0-C{CS*. $6{c2^raa 
^L//Co *?^t/clS«lNaHCO, {cai^t?J5J£".*f*± 
L/C. Jl^^HiU. W^^MgSO, -C|i»*U/c. * 
ttS^rCH, CI, (2X20 Om 1 ) -CUSttWL. 
^to-B-T. NaClTiJtlV S*n<DW«ii!lHliK)t^t>-e 
fco ^ig)?: 7 ^ ^ L C -cmkt -S <!: 
enfc. 4 (RS) — i>S^;i/:t=r5^-3 (RS) -t 
t Kar'^> (2. 88g)5rCH, C 
1, (2 Om 1) O*C{C^0b/c, COC 1 50 
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, ( h;ui>ct3i 2. 5%) (D^g^g^^fl^ti^?:/^ur 

5;9-Pa^tt]L//c. ff 6n/c^5r^^K:^S{cSJ?)T2 
4B#W|gj^3-|f/c, T.'U=f>* 1 5^M?§?g{CfflUr*^ 

h;l/ji> (2 X 1 Om 1 ) -C^t^^H*. S^CCSfSMT 

«:?^?*PL//cCH, CI, (C^^bfc. COD^feiPL/c^jffi 
CcN-t Fa^-^'-y-t{/i^>-f5 K (1 . 7g:)Safh'J 
i5^jUT 5 > ( 2 . 1ml) *Jn;^/c<. S^i^^^ST 
1 2B$fa«i^0. i^{C. CH, C 1 , (5 0ml)-C# 
fjly. NaHCO, . NaCl-Cgfel*. Na, SO, t? 

•yiys..LCt,Cj:*). 4 (RS) + 3 

(RS) - t FP+>'f-h'7t KP7^>i^tC. igJR 

[0 1 7 7] ;^f-2^:7'2 : N' - [2 (S) -3-.p<9^ 
)i-i--:r^y-)i] -3 (S) - [3 (S) -TS-^ 
-2 (S) -t Fa + >'-4-7*:^;b-;?'9^;l/] -3 

(S) -7*::-;i/^^;by5^;u-fpy*;'>-2-*> 

N' - [2 (S) -3-^5^-»l'- 1 -3 
(S)-[3(S)-(1. 1 -i?y5^;Ui F + '>*;l' 
jj?^;i/T5y) -2 (S) -t Fa+2^-4-7x-ji/ 
-:/9^;H -3 (S) -7x^;uyg^;u-fpyi^>- 
2-:t>*CH, ci, tc^^b. 0'CCC?^iPU/Co ^fe 

a*CH, CI, (cmfc. il-^!B»«r21^m*/c»TL 
C{Cj:0Hl^«3!)S^.A6n^c<^c^*-caj$Ufc. S 

[0178];^f-5.7*3:N' - [2 (S) - 3-^5^ 
}V- l-zf^y-JV] - 3 (S) - [3 (S) - (4 

(RS) --Oi^lt^^iy-S (RS) -T^h^bFP 
:?^./+i>*;U;K->iUT5 y) -2 (S) -tFP+i^ 
-4-7*:=.;l'-:/9^;i'] -3 (S) -7 x-Jl/^?-;!/ 
-fa y iP>'> 

Xf--:':/2-Cf#6ia/cJe^ia (5 Omg. 0. 09 9 = 
y-t^U) ^X-f- -;;:7'l3!>>e)Oi^X-h FP + '>7^>3?7 
-iK*-F (1 OOmg. 0. 1 48 5 y^Jb) i^ttC 
DMF (1ml) icmmvtc. il^*0-C{e:?fe^L. 

h yig^;l'T2 > (0. 015ml, 0. 1095 y^r 

S[*3 0m l©i^x^jUr««!L. ISWNaHCO, 
■Cgto/c. *tt@*itMi9^>iU ( 2 X 3 0 m 1 ) rJflHJ 
L/C. WtS)l^^*>-tt. ^*-C?5fet^ MgSO, rM^fc 
b/c. jiiSL/. iigjeufefli. tt4 5%'ry:?'p>'^•y-;^ 
/CHCl, -e©:?^!?J^*i'p-7Fi^^7 ^-rffiSJ 
■r?.<b. (1 : l<0t>T:^^ly*-7-m^) ifi 

5 0 mgf#e>n/c. 
[0179] ^..S5 o~6 0*0. 

[0 180] mmmi 2 
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N' - [2 (S) - 3 -ji I y-JV] -3 
(S) - [3 (S) - (4 (RS) -tKP^^->-3 
(RS) Ka7^y + ->*;l';}<:::.;UT5-/) 

-3 (S) -t Fa^^*^-4-7 3::::.>il/-:7'^JU] -3 
(S) -7:c-;l'j^?-;Ufa';i^>-2-:t><DK3& 

N' - [2 (S) - 3 1 -y^fy-;u] -3 
(S) - [3 (S) - (4 (RS) --<lyiy)l:i-=^iy- 

3 (RS) -5^ h^t Ka7^>'=t=i'*il'5K--»UT5 y 

-3 (S) -t Ka^^'>-4 -r'i^Jl'-:/5^jl/] -3 
(S) -7 x-;U^5^JU- fP ';i^>-2 (i^T 

9 S^xd/y-^UZm 1 iC^MLtCo il^i^5r*^«:^ 
[0181] ffll^l 40~1 4 1-Co 

[0182] mmmi 3 

N' - (2 (S) -2^^P--i>5^;l/- 1 (R) -tKP 
+t^-3 (R) -^5^;l/) -3 (S) - [3 (S) - 
(3 (S) -T-h'yMYuV'y y^i^tj}V7ir-:^)Vr% 
y) -2 (S) -t KP+>'-4-7x:::.;l/-:?'9^;H 
-3 (S) - [4 - (2 - (4 -^^^^7^y:::•;^) Xh + 
i^) :7*-ju^5'^u] -fP';t;>-2-3j->(D*{ji 

(3R. 5S, 1' S) -3-T';Jl/-5- ( (4-t 
-r/^-^p-s^^g^ji/j^UJi/) :i-+;^) 7cc::.;i'^5^jp- 
5-(i-((i. 1 ' m^e^*-!!/^- 
TS-^) - 2 -i^i'a^^^S^Ji/iJ^^U) -j^tFa 
(3H) -:i->^MeOH/CH, CI 
, (10:1) icmmo. -7 8-C«:?^l^/Co 

(4ml) ^?s*^?a(cia«)/c, mm^s^ic 

C (3 : l^+-9-> : E tOAc) "C«iSfr-5<b, ^liR 
!^*13. 4 3gS6n/c. 

[0 1 8 3 ] Xf--;'7*2 : N' - [2 (S) -U^U-^ 
1 (R) -bKO+i'-3 (R) -jt^JV] - 
3 (S) - [3 (S) - ( 1. I -Zy^^)Vx.h^tyij 
;l'jJ<^;l'T 5 y ) -2 (S) -b KP+->-4-7i^ 
;U-:/g^jl'] - 3 (S) - [4 - (b Kp + '» :7*x 

)Vjt^)V] -fp «;*;'>- 2 -3^> 

±iBXr-f :/l Ttiie^T-iUfb K (0. 7 1 1 g. 1. 
245y*;U). 2 -T5 >- 3 -^g^^U-i^i'P'^^ 
iiy-JVHCl (0. 2 08g. 1. 37 5 y*Jl/)& 
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2 5m 1 ©J«fli^*AJS7vXn{CAtl?c. MeOH 

(3ml) ^finx. c<Dm-^=k3o^mmwLtc, ?§ 

?g!{CNaCNBH3 (0. 233g. 3. 7 2 5';* 

. ■^icmm ( 1 OSS) sit:ig»«:-i!ft« 

^lUf'b FA^mS-T'SC i*7i^L//c©-C. $6{C2 0mg 
<DT5>HCl*tt]^. jgjS;!|?J*3e>{C2B#ra«Sib 

^^rJiSaU. mm^l 0%{7X.>m (4m l ) T 
mmhtc, -AiC. MeOH>&P-i?';-i>'<#b-:Jj-C 

/Co P^i^^CHC 1 , (3X3 Om 1) triSaiL/. ^ 

r> ^r>/c^?S (8 0 Omg) $r F;Ux> (6ml) CC 
^»l/v 1 -b FP + i^^>y h Ury^-^U (5 Om 
g) tCSai/A:. C©^*-l«8 0-CK:J!nMSlU/t. S 
iStC^^TSi. jSrEfJ^iSfSO. JSOOffl^THF/ 
IN HCl (4: DtC^JSO. 7 2l^raJKi$b/c„ 
Sf6!^?:@<*NaHCO, (6 0 mg ) -CtfWl/. jgj® 
Lit. *tt^*E t OAc (3 X4 Om 1 ) -CfflUb 

20 fc, m^m^m^. Mgso, -dBWcu/c. 

^>lr7^ -:;ex^LC (1 : 1 E t OAc : CH, C 

1. ) ■eWSJ-rSi^ ^ll©7xy-JU*55 4 Omglf 

[0184]Xf--:;:?"3:N' - (2 (S) -i^i'P-i 
ly^yV- 1 (R) -b FP+^'-3 (R) -^9^;U) - 

3 (S) - [3 (S) - (1. \-Vji9)\^:LV^iyt3 
)VTi^:^)\,r ^ y) -2 (S) -b Fn+->-4-7xX 

- 3 (S) - [4 - (2 - (4-*;l/7^y 
j:.;l/) ih=1^'» -7xx^l.j,{?-jl/] -bP'J*;^>-2 

30 

:^7^-;':7"25&i6©7*>-^l' (0. 350g, 627 5 
U*-»U) . i'PPxg^;L'*;l';M)> (0. 4 68 g, 
3. 1 3 5 y*;u) s, CO, (O. 6 8g. 

2. 0 8 9 5 U^il-) *5 Om 1 ©^lS7-5X3{cA 
tl. Jl!l*t^:f4^1^-> (6ml) {C^SgL/t. C©^^ 
r;v:J>#HmT. 8 O'Cr (=i>r' >•t^T-c) —llftiK 
fliL/fc, 1 4^raft. ^S(C?^aiU. CHC 1, (2 0 
m 1 ) -C^JRL/. a®L/fc, aSt^iSiffil/. rgl> (5 
%) NH, OH;&$WT'5 9 5/5©E tOAc/Me 

40 OH©7^ -yi'jLLCTfflSSi-rSt. ^i^3 5 Omg 

[0 1 8 5 ] X^ry:/4 : N' - [2 (S) -i/^^p-^t 

>5^;U- 1 (R) -b FP=^^i^-3 (R) -^9^jH - 
3 (S) - [3 (S) - (3 (S) -T^F^bFPr'^ 
>'=^^Sx:tr;l/;Jt\=.;UT5 >') -2 (S) -bFP=*^i^-4 
-7x^jU-:/5^;H -3 (S) - [4- (2- (4- 

::^f^i?:?'3 3&>?>©^(!S^ (0. 3 1 0 g) J&CH, C 1 
50 , 5mlfC«§(gL, fiSfflHCl/EtOAc^ (2 0 
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'ik. JSlt«©^T^HPLC-C*iJ^L/c, JSlfc^^ri^-r 
SiHC 1 ^*S3 5 Omfirf#6n/c. C(Di&<£7ml© 
CH. CI, (C^ISU. 3 (S) -f-h^h F075i 
JHt^ix>'f 5J^;U*-;K4<.- h (0. 15 5g. 0. 
6 7 9 5 . >^iC h 'Jx^Jl/T 5> (0. 16m 

1 . 1 . 14 5 y*;u) *m/c, mM^m^w^ 

l^. (5%) NH4 OH«:^Wr-5 9 5/ 

SCDCHCl, /MeOHt*©:7^-^>'^LC-CiffiM-r 

, riBWcr-Si. WS^!ej2 4 6mg*if#6nfc, 
[0 18 6] gt.^.5 2"C (^8?) . 

[0187] mMm\A 

N' - (2 (S) -i/4'n-^>5^;i'- 1 (R) -t Fa 
+i^-3 (R) -3 (S) - [3 (S) - 

[N- (*;l'#^>S^;l':t+'>:*7^l'!K^>'l'T5 
(L) ---N'-jr-^U) ] -3 (S) -bFP + ->-4-7 

-3 (S) - [4- (2- (4 
5^yr:.;W) i m^*^) -7 -b-oyi;> 20 

-2 -:t>©Mji 

5fetfllte0!lcD^)iSicfi£-o-C. 5fetTll]SS^©x-?- 7-4 is^ 
6©HC 1 ii[ (0. 5 0. 7 7 6 5 U-tJl/) , HO 
BT (0. 16 7?. 1. 24 5 y*;!-), EDC 
(0. 2 3 8g, 1. 2 4 5 SO'CBZ ->'^•y 
> (0. 2 43 g. 0. 9 7 5 y*>»U) ^5 Om 1 ©A 
JS:7^;^3F«i-C^*>-t*. DMF (10ml) JC^JgL- 
/Co C CD?§?g?r 0 -CiC?^ > LT f- U x 

g^jUT5> (0. 3 6ml. 2. 6 5 V-tJl/) ^JJD;?. 

/c. 1 4^raf*. ]5i£;«j*asffii£Ho. ^a*E toA 

c (5 Om 1 ) JCig^L. NaHCOj (2x20m 
1 ) -Cgfe-^/c. W«8M?:««>-CISi;4cU/c (MgS 

O, ) . *14J1«:E tOAc (75ml) rHWaix. 

a»J®fe©i^*>-li-A:. *3BS!|^RK!g) (BOOmg) 4 

jgt,^ (5%) NH, OH*^W-r-5)9 3/'7©E tOA 

c/i P rOH7^ -:;i^^LC-CfflfaL//c, 
[0 188] Htfegjl 5 

N' - (2 (S) -i^i'a-i>5^;i'- 1 (R) -tFa 
+->-3 (R) -y?^;U) - 3(S)-[3(S)- 40 
(N- (2 -^^^-<Jl';<7;l/;i^-;l'- (L) ->'>'i;:^ 
) - 3 (S) -t Fn^^;x-4-7x-:^>ii/-:/5^ 
- [4- (2- (4 --t^U^t'Jj^Jl/) xh + i^) 7 

Bti©^t?ll©^fi£!gJ (0. 130g. 0. 1615';* 
^l/) *E t OH5m 1 (Ci^lKL. ^CC 1 0%Pd/C 
(lOOmg) ?rJH];i/c„ jl-a 

•xmm^. -e-ctcH. ?:3^iRL/c (m^) » 

-a^•;-X^^♦;i^^-^^m*L/fc. 3§IS«: hJl'X> (2 50 
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X4m 1 ) -Q^-m^M. f§6n/cT 5 >4DMF (5m 

y-^U (0. 034mg). EDC(0. 049k)R 
(0. 03 5g)*SD^ft:. ^=&0-C 
(Cf^iPG. Et3 N (0. 025ml) ?r->';>i^*/r- 

14B#pa^. DMF?:^*L. glifi4EtOAc (4 0 
m 1 ) {C^»?l//c, Cfl[>W«l®*H. O (2 Om 1 ) . 
^fONaHCO, (2 Om 1 ) Ri^'tefaNaC 1 (2 0 
m 1 ) TiSt-D/c. MgSO, -CflJiTKL 

fc. TkttJi^&E t o A c 7 om 1 -cssaau/c. 

JS^^to-ii. MgSO« -C]M*Lfc. ^!BJ». ?gt»N 
H, OH (5%) >&^W-r.59 5/5©E t OA c/M 

e o H-c©7 ^ 5. J. L c -ci^r 
[0 189] gitsgji 6 

N' - [2 (S) -Sxi^a-O^^;!.- 1 (R) -b Fci 
+ 2^-3 (R) -3 (S) - [3 (S) - 

(N- (4-:^+V-4H- 1 — s>yb-^>- 2 -j!7 
^Usie::.;!/) - L V ^^U) TS^] -2 (S) -bF 
P + i^-4-:7i--»l'-r^?^;U] -3 (S) --7 3.=.)\, 

;^7^^r^l :N' - [2 (S) -t^i'D-^^?^;!/- 1 
(R) -bFn+J^-3 (R) -jt^)l] -3 (S) - 
[3 (S) - (1. 1 -S^^^jUx F+e>*;l/;K;:-;UT 
5^) -2 (S) -b FP+i'-4-7*-jU-:/g^ 
JI/] -3 (S) -7x^;l'jrf9^Jl/-b'ayi?>-2-:^ 

0©X7--:;7'2©J:'5K:t{3&L/£: (3R, 5 
S. 1' S) -3-x^^:^-;^-:7*J^;^^g^J^-5- 

(1-((1. 1' -i^y^^-^bx F+^^^-iI'jKxjU) T 
5y) - 2 -7 x-=-;l'-x^;b) -i5bFP7^>-2 
(3H)-:t>(4. 6g. 10.65 U^JU) ; 2 
(S) -T5>'-3 (R) -y5=-;l'-l (R) -i'i'P 
-<.>^y-)UHCl (2g. 13. 8 5';*Jl') 

rSttfbt/tSArJH^^^t,^ («9^) =&«Jf^^A<iL/<: 
j^iaiSOfc^LJi^^XaCCAn/c. MeOH6 0ml 
C©S^«:0. 4l^ra9B^l.fc. M-^iCN 
aCNBH, (0. 8 65 1 g. 13. 8 5 y*;U) . 

Aiomm (2 5?g) ^Anx. jsis^*TJi'3>sBm 

C»C4«:HPLC*t7i^Lfc. ;^?ffi«ri2^-< ^^^•^» Fra 
ML/. jSfffi?: 1 0%i'X>^-C$affiL-Cp H 2. 5-3 
il/Ai. -XtfC. MeOH*P-^y-xy^*^J<^-:S^■r^ 
*L/. ^iS^^a©CHC 1, /CHC 1 J (:^S15 
Om 1 ) 1 N NaOH-CAaaurp 

H9. 5{CiiML/c. J1*^{8L. *ttJl*36K:5 0 
%©CHCl3 /CH. CI, 8 Om 1 r5|51JaaiU 



(53) 

103 

^l'i> (3 0 Om 1 ) SO'HOBT (0. 9 g ) (Cjg^ 

9 gWhtitc m^m<Dr)i'f\L k9. 2 gtcspfbt: 

8 5 %<DlR*) . 

[0 19 0] X-f--;;7'2 : N' - [2 (S) -->i»n^ 
>^JU- 1 (R) -tKP^^'>-3 (R) - 10 

3 (S) - [3 (S) - [ ( 1 . 1 -J^y^^JUi h=<^-> 
T5V] - <L) -2 (S) 

-t Ka+i^-4-7:c^;l/::^g^;H -3 (S) -r/x 
r-^l/y^'jU-f pi;i?>- 2 -:*•> 
±tB*^6©^«9 (9. 6 9e. 18. OOsy^Jl/) 
i&8 0mlCDCH, CI, tC^fllL. 0'C{C?^U/c, 

Oml*CH, CI, l^mTLfc, HPLCt?Hl^i^S*i 

HC1^(6. 3904g, 13. 5 5 U^JU) . L- 
BOC-/^*';> (3. 8 19g. 17. 6 5 y-t;!') . 
EDC (3. 374g. 17. 6 5 U^Jl/) . Riy^HO 
BT (2. 378g. 17. 6 5 'J^;!/) ^SrDMF (8 
0ml) immv. ^?S^0'C(c?^L/c, h')s.^)U 
T5>(3. 96ml. 28. 45 U -tJU) 'J 
*^Ut:ftn;i. ifil»«K®«*Srj:DMF ( 1 5m 1 ) "C 

M^-Ci&Mbtc, f#6tlfc||fecDffl^ 1 5 0 m 1 ©5 0 30 
%CH, CI, :CHC1, -C*«?L/. 20ml©10 
%^s.ym. 20ml©H, 0, 20ml«SfaNaHC 
O, &i>*2 Om 1 ifi;*:t?25fet-^ MgSO, fflJbKO/c, 

0%E t OAc/^^+it^^^fflL/Ti^ov 
-icM'}?>^. Wimo^m. 08g (HC1J^*^6 
8 2.6 %©ltSi^) J&Sffen/c, l!lL'#, 1 5 9 - 1 6 0 

•c. 

[0191] X7-y7'3 : N' - [2 (S) 
>5^;i'- 1 (R) -bKn+'>-3 (R) -^g^jb] - 40 

3 (S) - [3 (S) - [ (N- (4-:j-+y-4H- 
1 -'^>'/f^>- 2 -j!7>»U7K.=.JU) -L-^'^U.xjl/) 

rs-/] -2 (s) - 1 Fa+s^-4 

.11'] -3 (S) -7x-;U>«<5^;U-fa'Ji;>-2-* 

> 

±fB3&»e>©^«J (7. 0 8s. 115y*JU)*3 0 
ml©CH, CI, (C^JSL/. T;i'=i'>Tro*c«:?&*p 

»!3 0ml*CH, CI, icm/t. il^«J*5l^dia 
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Et, 0?gf?t4 Om 1 SlO'CH, C 1 , 3 0 m 1 ^*D:1 
fco jg^^iSfflb. ^ii4»^l£^l/fc. HC1« 
(1. 998g, 3. 55'J*-iU). 4-^ + V-4H 
- 1 -^>'/b--7>- 2-*;l'sK>K0. 8 65 3g. 
4. 5 5 5';*.iU). EDC(0. 872g. 4. 55 
5 >J^;U) Si^'HOBT (0. 6143g. 4. 555 
U*;l/) *DMF 2 4m i (C^^b. O'CiCi^Ltc, 
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